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E SUNSET YEARS AND 


As the degenerative processes gain tlie upper hand 
during the last decade or two of life, profound 
changes occur in many metabolic mechanisms. 
The gastrointestinal tract for example becomes 
less tolerant of abuses, and difficulty is experienced 
in digesting some foods which formerly did not 
prove troublesome. The loss of vigor characteris- 
tic of senescence can easily be aggravated to a 
point of incapacitation if eating habits are not 
altered to prevent nutritional deficiencies. For 
only by properly satisfying the nutritional re- 
quirements can adequate strength be maintained. 


Ovaltine is well tolerated by elderly persons. It 
supplies a wealth of nutrients which are frequently 
lacking in the diets chosen during advanced 
years: biologically adequate protein, B comple.x 
vitamins, essential minerals, and vitamins A and 
D. Tlie high content of diastatic malt makes 
Ovaltine a valuable aid in the digestion of starchy 
foods. This delicious food drink appeals to older 
persons, hence it can be included in their diet 
three times daily without meeting with objec- 
tion or resistance. * * * The Wander Company, 
360 North Michigan Avenue, Chicago, Illinois. 


Three daily servings (1 Vi oi.) of New Improved Ovaltine provide: 



Dry 

Ovelfine 


Dry 

Ovaltine 


Ovaltine 

vptA tnllk* 


Ovoltlne 

with milk* 

PROTEIN . . . . 

. 6 0 Gin. 

31.2 Gm. 

VITAMIN A . . . 

1500 I.U. 

2953 I.U, 

CARBOHYDRATE . 

. 30.0 Cm. 

62.43 Gm. 

VITAMIN D . . . 

405 I.U. 

480 LU. 

FAT 

. ZSGm. 

2954 Gm, 

THIAMINE . . . 

.9 mg. 

1.296 mg. 

CALCIUM , . , . 

. .25 Gm. 

1.104 Gm. 

RIBOFLAVIN . . 

55 mg. 

1578 mg. 

PHOSPHORUS . . 

. .25 Gm. 

.903 Gm. 

NIACIN 

5.0 mg. 

6.9 mg. 

IRON 

. 105 mg. 

11.94 mg. 

COPPER 

5 mg. 

.5 mg. 

*Each serving made with 8 

oz. milk; based on average reported values 

formilk. 
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Bulk at Its Best 

Mucilose is bulk at its best— a natural constipation corrective 
which is non-irritating-, non-caloric, non-allergenic 
and non-absorptive of fat-soluble vitamins. 

Moreover, its concentration and lack of diluents make 
this easy-to-take liydroeel exceptionally economical . . . 
every ounce available to promote normal evacuation. 

Mucilose 



This highly purifiai hevticflhdosc is avnihilfh' in 4~oz, and 
bottles as Mucilose Flakes and Mucilose Granules. 



DETROIT, MICHIGAN 

YORK KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO SVDSF.V, AUSTRALIA AUCKLAND, NEW ZEALAND 
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;4cCiu4tment 

DEMANDED BY FEBRILE DISEASE 


During periods of acute febrile disease, dietary 
adjustment must be made to satisfy the change in 
nutritional demands. Protein requirements arc 
increased 50 to 100 per cent, caloric expenditure 
is raised because of increased lieat loss, and vita- 
min needs, especially those of the water-soluble 
groups, are greater. Only by fully meeting these 
altered requirements can recovery be hastened, 
can convalescence be shortened, and the usual 
suite of lethargy reduced in severity. 

Designed to supplement the diet during periods 


of increased metabolic activity, Ovaltine is a 
powerful weapon in preventing nutritional in- 
sufliciency during these periods. The abundantly 
supplied nutrients of this palatable food drink are 
quickly assimilated and metabolized. Its delicious 
taste makes it appealing even to the seriously ill 
patient who usually presents a feeding problem. 
Because Ovaltine greatly reduces the curd tension 
of the milk in which it is dissolved, it leaves 
the stomach promptly, rarely produces nausea 
or anorexia, presents no undue digestive burden. 


THE WANDER COMPANY, 360 NORTH MICHIGAN AVENUE, CHICAGO 1, IIUNOIS 




Three daily servings (1 Vx oz.) of New Improved Ovaltine provide: 



Dry 

Ovoltme 


Dry 

Ovalfin* 


Ovolhne 

with milk* 


OvoHine 

VYjth milk* 

PROTEIH . . . . 

6 0 Gnu 

31 2 Gnu 

VITAMIN A . 

. . . 1500 lU. 

2953 1 U. 

CARBOHYDRATE . . 

300 Gnu 

62.43 Gm. 

VITAMIN D . 

. . . 405 lU. 

480 1 U. 

FAT 

2.8 Gm. 

29 34 Gm. 

THIAMINE . 

. . . .9 mg. 

1 296 mg- 

CALCIUM 

^5 Gm« 

1.104 Gm. 

RIBOFLAVIN 

. . . .25 mg. 

1 278 rag. 

PHOSPHORUS . . . 

.25 Gm, 

.903 Gm. 

NIACIN . . , 

. . . 5 0 mg 

6 9 mg 

IRON . . 

JO 5 mg. 

11 94 mg 

COPPER . . . 

... .5 mg 

.5 mg 


‘Each serving made with 8 oz. milk; based on average reported values for milk. 
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RATIONING DOES NOT CHANGE 



As food availability decreases through irrcreased 
ration control, many persons may be required 
to make drastic dietary adjustments to main- 
tain their former health and vigor. These 
changes AN’ill be especially demanded of work- 
ers in essential and othet industries whose 
energy c.vpenditure is greater today than ever 
before. Regardless of curtailed food supplies, 
nutritional needs remain unchanged, hence new 
means for their satisfaction must be employed. 


Ovaltine provides an excellent answer to the 
problem of satisfying metabolic requirements 
in the face of more stringent rationing and food 
shortages. It provides the nutrients concerned 
with well-being and especially those whose Jack 
is most likely to occur under food rationing. 
Three glassfuls of this delicious food drink may 
well raise the average diet to nutritional ade- 
quacy. Ovaltine is equally appealing as a meal- 
time bevemge and as a between-meal snack. 


THE WANDER CO., 360 N. Michigan Ave., Chicago 1, Illinois 
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MAY NOT BE ADEQUATE 


The current: popu.ariradon of the importance of lials. WTcn taken tltrcc times daily with tlie aver- 

viiamins, though true in most respects, may prove age diet, it makes good the deficiencies usually 

harmful because of the decreased emphasis placed encountered, and converts the total daily intake 

upon other essential nutrients. A good nutri- to nutritionally satisfying levels. Thus a state of 

lional state can be achieved only by satisfying oH optimum nutrition can be attained, one in which 

nutritional requirements, not merely vitamins, not only vitamin requirements are met, but also 

but minerals and proteins as well. mineral, protein, and caloric requirements are 

A food supplement in the literal sense of the satisfied. This delicious food drink appeals to pa- 

word. Ovaltine is a balanced mixture of nutri- tients of all ages, y'oung and old, and is usually 

ents which provides virtually all metabolic cssen- taken with relish, even over prolonged periods. 

THE WANDER COMPANY 360 N. Michignn Ave., Chicago 1, lllinoi* 
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"That's What I Call Rapid Healing! 


AFTER TEN DAYS of Amphojel irealment (with, 
of course, an appropriate regime of diet and rest), 
x-ray re-examination often reveals complete dis- 
appearance of the peptic ulcer niche.* 

In addition to promoting rapid healing of the 
ulcer, Amphojel offers: 


Prompt relief from pain . . . Fewer recurrences . . . 

Superior weightgainduringtreatment ... Noalkalosts. 

Available in 12 fl. oz. bottles. John Wyeth & Brother, 
Division WA'ETH Incorporated. Philadelphia. 


^'OLDMAN, E. E. anJ POLAN. C. C.: Th^ Val-c of Alom^ 

run. Hydn.xid« iu .ha Tn-a.manl of 

cLsocu.ivo Am. I, M. Sc. 198= tSS.16HA.g+ 1939- 
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TO SHORTEN THE PERIOD OF 



More than so-termed tonics and restoratives, 
Ovaitine can materially shorten tlie period re- 
quired for the return of strength and vigor fol- 
lowing recovery from infectious or prolonged 
illnesses. During the acute stages of febrile dis- 
eases, when the patient’s nutritional intake is 
low, while requirements arc higher than normal, 
many metabolic deficits arc developed. Tlicse can 
be made good only by a high inrake of essential 
nutrients during the recovery period, for only 


after these nutritional deficits are wiped out can 
former strength and well-being return. 

Ovaitine offers many advantages as a nutri- 
tion.!! supplement to the diet of convalescence. 
This delicious food drink is rich in minerals, vi- 
tamins, and biologically adequate proteins. Its 
appealing taste invites consumption of three or 
more glassfuls daily. Its low curd tension encour- 
ages rapid gastric emptying, an important faaor 
in maintaining good appetite. 


THE WANDER COMPANY, 360 Norih Michigan Avenue, Chicago 1, Illinois 



Three daily servings (1 VS oz.) of Ovaitine provide: 



Dry 

Ovclline 

PROTEIN 6.0 Gm. 

CARBOHYDRATE . 30.0 Gm. 

FAT 2,8 Gm. 

CALCIUM ,25 Gm. 

PHOSPHORUS. . . ,25.Gm. 

IRON 10.5 mg. 


Ovolfirw 

wilh 

31.2 Gm. 

VITAMIN A . . 

62.43 Gm. 

VITAMIN D . . 

29.34 Gm. 

THIAMINE . . 

1.104 Gm. 

RIBOFUVIN . 

.903 Gm. , 

HlACm . . . 

11.9J mg. 

COPPER . . . 


Dry Ovolline 
Ovolfine with miik* 

1500 I.U. 2953 I.U. 

405 I.U. 480 I.U. 

.9 mg. 1.236 mg. 

.25 mg. 1.278 mg, 

3,0 mg. 5.0 mg. 

.5 mg. .5 mg. 

reported \':ilues for milk. 


•Each serving made with 8 or. of milk; based on average 
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Doing her part? 

c 


Thousand' of patriotic tsar tsorkcr-housctsitcs 
tsoiild be shocked to Jearn that, although tJicy try 
to and t/ir'n/. they do sertc and cat properly balanced 
meals, fai too often the rcterse is true! Too Jilile 
time, top't-turtt eating schedules, insufficient 
nutritional knots ledge, improper food preparation — 
IS hales er the reason, the fact remains: The daily 
diets of thes’e. and a great many other persons loo 
often fail to protidc adequate amounts of the im- 


portant proteclite food~. Consequently, 'iubclmical 
titamin (Ic/icienaa are far from rare. • T\ hen you 
su'^pect that such a deficiency exists, you tsill ssant 
not only' to correct the unbalanced diet, but aho to 
prescribe a dependable titamin jircparation as a 
supplementary measure. To make sure your patients 
receitc titamin preparations of dependable quality 
and potency, tshy not specify Abbott on all }ovir \ ita- 
nun orders? VnnoiTLtBOiUTOiiirs, North Chicago, 111. 
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MOST FREQUENTLY DEFICIENT 


Studies of malnourished patients usually reveal 
that the faulty diets chosen by these persons are 
usually lacking in foods rich in vitamins, min- 
erals, and proteins. Such diets are generally high 
in carbohydrate content, and contain foods low 
in essential nutrients. 

The balanced composition of Owaltine is 
ideally suited to the correction of mainutrition.il 
states due to faulty dietaries. Its abundant con- 
tent of minerals, complete proteins, and vita- 


mins supply those nutrients most frequently 
lacking. Appetite is usually no problem when 
Ovaltine is prescnbed. Tlie delicious taste of 
this nutritious food drink delights the palates 
of children and adults, and adequate quantities 
are readily consumed daily without coaxing 
or persuasion. Three glassfuls of Ovaltine per 
day correct the nutritional deficiencies of Mu- 
tually any dietary, bringing the intake of 
essential nutrients to at least adequate levels 
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A Review of Hypoglycemia, Its Physiology and Pathology, 
Symptomatology and Treatment 

By 

HAROLD E. HIMWICH. M.D* 

AI-tlANV, NI W VOUK 


/^LINICALLY h\poglyceniiti presentb itself boili as 
^ a diagnostic and a therapcmic piohleni. Numer- 
ous studies both on lumiaiis and animals liave afforded 
much new infoimation on the role of carbohydrate in 
bodily functions as uell as the reactions of the bod}', 
neurological and endocrinological to hypoglycemia. It 
is in the hope of correlating tins newer knowledge with 
that which is already known that this iCvicw is written. 

Hypoglycemia ma}- arise in any phy.sician's practice 
as a result of a number of causes. It may be con- 
tracted through diseases of the liver, one or another of 
the endocrine glands, or accidently, through an over- 
dosage of insulin and failure to ingest sufficient carbo- 
hydrate in the treatment of diabetes. Recently, it has 
been adopted by Sakel (I) as part of the treatment for 
.«chizophrcnia. In the light of its frequent occurrence, 
a more complete understanding of the implications in- 
volved in hypoglycemic s}mptioms is in order. Tins 
is necessary not only for a dificrcntial diagnosis between 
litpoglycemic and diabetic coma, but also on the 
grounds tliat the symptoms of h}'poglyccmia ate an in- 
dex to the depth of the coma; for example, the ability 
to recognize the early symptoms permits tlic physician 
to forestall further progress of the condition and gives 
him the assurance tliat proper treatment will be fol- 
lowed by speedy recovery. Other symptoms which de- 
velop as the hypoglycemic progresses indicate a more 
profound depression which becomes increasingly difficult 
to relieve even though tlie physician has been success- 
ful ill raising the blood sugar to normal or above. Con- 
sidering the prognostic significance of the symptoms of 
hypoglycemia, there is added import to their study. 

In order to understand the pathological changes rc- 
.sulting from a depletion of carbohydrate, one must be 
familiar w-itli the physiological mechanisms which tend 
to regulate and maintain the constancy of the blood 
sugar. 

THE PHYSIOLOGICAL CONTROL OF 
BLOOD SUGAR 

Blood sugar is stabilized within narrow limits in the 
postabsoiptive condition. Between 70 and 110 mgm. 
per cent is a normal concentration of blood sugar for a 
healthy individual before he has his breakfast. Though 
any value below 70 mgrn. per cent may be considered 
abnormally low, wc recognize hypoglycemia clinically 
only when blood sugar has fallen so low' that signs and 
symptoms become conspicuous. It takes- a blood sugar 
below' 60 mgm. per cent before such symptoms become 
prominent. 

‘Dcpnrtment of Phj’slology and Pharmacology. Albany Medical 

College, Onion University, Albany, New York. 


Only under postabsoiptive conditions is the level of 
blood sugar constant. During the day there are fairly 
wide shifts accompanying and following each meal. 
The level rises rapidly after each meal containing car- 
bohydrate and falls tliercafter. These prandial varia- 
tions in blood sugar however are limited between cer- 
tain extremes, betond which it should be recognized 
as an abnormality and treated as such. After a meal, 
sugar rises to ISO mgm. per cent or less. The drop be- 
tween meals may bring blood sugar levels even lower 
than the posiab.sorplive one m the morning. Here, the 
blood sugar is restored to noimal by certain control 
mechanisms wliich, as wc sliall see, opeiate not only in 
hypoglycemic emergencies, but regulate the level of 
Iilood sugar at all times 

When it is understood witliin what narrow limits 
blood sugar is maintained, it is obvious that if hypo- 
gheenna does supervene, these controlling mechanisms 
are no longer functioning adequately. Let us, then, 
briefly review' the construction and operation of these 
mechanisms whose duty it is to keep our blood sugar 
within its normal ranges. 

THE LIVER 

Because carbohydrate is constantly utilized by the 
healthy body as a source of energ}', it must be ingested 
if its metabolism is to continue. But the glucose of 
the blood does not arise only from the ingested carbo- 
hydrate. Both the amino acids derived from protein 
and tire glycerol fraction of fat may also yield carbo- 
hydrate. The store house for carbohydrate is, as we 
already know-, the liver, and this important organ is 
also the chief site of transformation of amino acids 
and glycerol to glycogen. Other important interme- 
diary metabolites like lactic acid and pyruvic acid are 
also converted to glycogen in the liver. Glycogen is 
released from the liver into the blood stream for dis- 
tribution bctw'een meals, and this may be said to be a 
most signifiram diitv of the liver Tl^e fact that hepa- 
tectomy is followed by fatal hypoglycemia proves the 
important contribution which the liver makes in con- 
trolling blood sugar content. 

PARASYMPATHETIC-INSULIN SYSTEM 

The level of blood sugar which is supported by in- 
gested carbohydrate at meal times, and by hepatic glu- 
cose between meals, is under a complicated control 
which prevents any harmful rise or fall in the level. 
Only one element that we know of limits the rise of 
blood sugar, but there are several acting in different 
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!u prcvc'ii il' Ja)!. a much more ^£•^^ 1 U^ ihvturh- 
;i''5re. The on’n' «incJ)ij)(rv pre\ entiDcf a rise in Woo<] 
i-. the para^jinpailH-tic-iJiMilin apparatus, which 
w t>rks m ihc Tirdcr . a high je\ el of blood 

sugar j>ru\oke.s the .sccretimv of insulin, jiartly as the 
ifsult o*" a nervous reflex t,2 s This nervous "rcspotsse 
is initiated In the stinnilaiiiig eJTeci of In perglycemsa 
e\«teil upf.n the interacting parasympathetic" ccmer.s 
tn the hypothalamus and the inedulja ohlongnta. The 
Vsigus, arising fruin tlie incduJla, then sends branches 
to the islands of Txtnpcrbans from which insulin is Hl)- 
erated Tlie islands of Lnngeihuns also read direct- 
ly to the raisetl level of Mood sugar, that is. they inav 
rc'jiond vvitiiont mediation of the vagus, for iiisid.ir 
activitv Us incrwiscd even though the {lancrcas ni;iy k 
dcpcnated (3). Thtis. vve see that the nervous reflex 
IS only of minor importance. Init probably renders the 
sccreto’y ajiparatns more .sensitive to small variations 
of blood sugar h\ exciting a moderating and refining 
hiducncc, 

Hl.'Rt'fEXiXX'KIXE DEFUX.SE .AG.MXST 
LOW BLf.)OD SUG.XR 

I’ciliaps the foicmost .antagonist to the parasvnip.i- 
thetic-iiisnlin apparatus is tlie .sympathetic-adrenalin 
svstem f-l). Whenever hliTOtl sugar tliops to danger- 
ously low levels, vvluthcr by excessive in'Ulin or for 
:tny other reason, the sympathetic-adrenalin fC|mj)moiu 
goes into increased activity. In response to a low 
Itlocwl sugar cerebral centers in litc hypotlialamu'. jmns 
and inc'dtilla send itnjiulscs <iov\ n the cord to the lateral 
hot us, impulses which then pass out from the cord aud 
travel ihrongli tlie sjilanchnu' nerves to tlie adrenal 
mctlulla to stimulate tiie secretion of .adrenalin (5l. 
This luirmone mohili/cs liver glyaogcn which is then 
rclcttsed into the hiood stream as giticiise in l.irge 
((ttanfitivs to combat hipogJycemia. It ts a /act th.at 
mnous mediation o-c«{)tcs ,a more iniponant jiorition 
in this chain of activity than it does in tlie parasym- 
pathetic -insulin apparatin:, the e.xplanation being that 
the adrenal mcdiiila is not directly sensitive, as are the 
islands vd Trangerhans, to the level of blood sug.ir. 
ritvlion of the 'plnticbnic nerves prevents atmo.si com- 
pU'fcIy the response of the .sympathctic-adrtiuditi aji- 
parauis to low blood sugar. 

'I'he defense against the fall of bloftd sugar is a com- 
ph'e.'.tcd one and includes miKh more than syinjKttheiic- 
udnnnlin apparatus. uujKirtam it is .\cting sy- 
iiergisnctdly with tiie adrenal mednll.t arc the thymic 
f(>t .and posterior piinifaiy glands (7^ .\11 thiet* 

glands .accelerate the reic.ast of lupatic glucose into 
the M.si! ^itrcnm atul m this way stisl.nitt the level 
o‘ the bl Hid .sugar. Two other endccrinc gl.antl' — 
the jiuferinr pituitary fFi .and the adrenal cortex 

10, 15 I — ^arc .also .-wtive tts tin endocrine bal- 
ar-ce wvirking agrdttst hypoglycemia Ihtsc two 
glvosb r.iivf hhvod 'Ug.if not In molnhring hvcf 
glycogen, hut by diniiuishmg the oxtd.vf'o!! of car- 
{udivdsstc. Thr hoftnorr* *ft t.hc'C two gl.iofi-, tlure- 
«orc. nTt* du5vef< gvU'i to cs^irmtcr Tbo-jg}- tlu mttr- 

rjsj HfVfcStof) to' the foary i' .ibo <!;-.!/< !'*gwiu n acts 
h'.ljnsiU by 'timuH’mg ?h- r.itnhsi- <d t?w ara. rh>r 
t.hohvn a-M s'W'mI ^12? Wmu tf-e mift-H 


fimchon of these uvo gltivK become cx^csrivc 
wall develop Tins kind of diaktes is o.^t of’ the iV 
dnmic of amimegaly (13), which liisutsc r^mhs h.m 
adenonu-i .g the niKcimt pituitaty gland .\ s-im^j^, 
ty pe of diabetes- hits been reported in patients v gu 
cortical adcnonia fM. I.*;). U, addiuon m dum-.s-,’,. 
carhohydrate oxidation the .-idrcn.i! cortex regidviis 
blood sugar by auotlicr method. It ncceienucs* the 
Iransformation tif protein to carbohydrate in tisc hver. 
The anterior pituitary exerts llic .same cffca iwisncth’ 
through the acti\-)ty of its corticolropic honno'it' on the 
adrenal corte.x. In general, vve .see that the hormenr- 
preventing hypoglycemia ate divided into two gmsp ; 
one which calls for more glucose from the liver «<’ 
the other vviifch diminislics carbohydrate oxitlat-nn- 
and also increases titc conversion of protein to carlnt 
hydrate. So dangcious is hypogiycenna to the organ-.- 
ism that nature has provided this iritric.ite and muitiisV 
defense to avert such a catarirophe. It might be dij- 
grninmed ns fol!ow-s: 


ricuRt 1 


Infunn 

nsbndi of Langtrhir*ii 

! 
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The iiiiegratcd action of all the f.lctors tvliich 
the level of lilood sugar is disclosed on an .tniK'b »'< 
the ghicijse tolerance curve Starting with a p'uuj 
in the postahsorjitive stale whOsC only source ot bb''! 
sugar i-: liver glyctigcn, we find that he is no! sul<|t.''rd 
to liy])oglyccmia because his insulin app.uatV'* iv n 
•ibvy.ance and bis anterior pituit.iry and juirftml i‘cV'c'I 
Irormones ate tlepie.ssing the o.xidation of glucO'i.tl <‘fi' 
by const rving his lescrvts of carbohydrate. V'tsrk 


nc. 1 



ingest--, the glucost of flu: lest meal (1 S'* 2 t?n ‘ ’ 

COsC prr kjfol H Is rpiirkb ah-<<rlfd ao'i J’J' 

mesimnni v.'i'.nc m tiv bby-*! in apptu* I* • >' 
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newly secreted insulin, the blood sugar is limited to 
180 nigiu. per cent. Other factors acting with insulin arc 
the intrinsic function of the liver to absorb sugar and 
store it as glycogen, and the fact that diabetogenic ac- 
tivities of the anterior pituitary and adrenal cortex 
have been checked. This shift in the ' carbohydrate 
balance which makes for the increased utilization of 
blood sugar continues for some time after the absorp- 
tion from the gastrointestinal tract has been completed 
and for this reason, blood sugar may decrease to low 
levels. Jf it falls below the postabsorptive level, the 
emergency mechanism, which goes into activity when- 
ever Iwpoglycemia tlireatens, begins to function. The 
sympathetic-adrenalin apparatus is stimulated, adre- 
nalin is liberated, hepatic glucose poured out, and blood 
sugar is brought back to the normal level. Finally 
the postabsorptive endocrine balance is re-established 
as insulin secretion ceases while that of the anterior 
pituitary and adrenal cortex again resume their dia- 
betogenic activitjL 

THE FUNCTIONAL PATHOLOGY OF 
HYPOGLYCEiMIA 

Keeping the above review in mind, we may con- 
dense the causes which lower blood sugar into a tri- 
partite classification ; (a) hepatic failure, (b) excessive 
insulin, and (c) a defect in tlie endocrine defense 
against hypoglycemia. 

FAILURE OF THE LIMIR 

Since it is one duty of the liver to release glucose 
continuously into the blood stream, it follows that fad- 
ure of' hepatic function should lead to hypoglvcemia. 
Conn (16) reports a case of hepatogenic h}Tpoglycemia 
in a laborer, aged 47, with periodic attacks of un- 
consciousness, occurring usually from 9 to 12 hours 
after his evening meal. The attacks were character- 
ized by perspiration, drow'siness, and disorientation 
followed by unconsciousness with vomiting and incon- 
tinence of urine and feces. There were no convulsions. 
Feeding wotdd end his attack almost at once and there 
was complete amnesia for the entire episode. The 
fasting level of blood sugar was low but the glucose 
tolerance test revealed a high delated curve. Evi- 
dence of marked impairment of liver function was 
found in retention of bromsulphalein, diminished gidac- 
tose tolerance, positive urinary urobilinogen test and 
abnormally low total serum proteins, with inversion of 
the albumin-globulin ratio. A cholecystogram showed 
wisualization of the gall bladder with suspected stones. 
A. cholecystectomy was, therefore, perfonned. During 
the operation the pancreas was examined carefully and 
found to be normal. The liver was of normal size but 
pale and granular, with surface nodules, about 2 ram. 
■in diameter. The gall bladder w'as distended and con- 
tained several large stones and from 60 to 90 cc. of 
thick yellow pus. Biopsy of the liver showed active 
chronic cholangiolitis leading to early biliary cirrhosis. 
Normal function of the liver returned in the postab- 
sorptivc period. It was apparent that the pre-opera- 
tive hypoglycemia and the delay of the glucose toler- 
ance test was due to impaired ability of the liver to 
form glycogen. 


Sometimes the liver is damaged so severely thai the 
condition cannot be remedied and in such cases the pa- 
tients die in hypoglycemia. This has been reported in 
patients with chloroform poisoning (17), or acute tel- 
low' atrophy of the liver (IS). In the laboraton 
hepatic damage has been effected in chloroform fl9), 
ohosphorus, carbon tetrachloride (20) and guanidine 
poisoning, and by experimental yellow' fevor (21) 

An infant is at a greater disadvantage than an adult 
w'hen his carbohydrate supplies to the liver are cur- 
tailed, since he has not as yet attained any degree of 
stability in his neuroendocrine balance. His carbohy- 
drate leservc may be dangerousK lowered by starva- 
tion (22), vomiting, or diarrhea (23). In fact, hypo- 
glycemia has frequently been reported in malnourished 
infants or in children subjected to recurrent vomiting. 
Severe diarrhea mav be attended bv low blood sugar 
as observed in infants with coeliac disease .and in adults 
with sprue. Finally, in the relatively rare von Gierke's 
disease (24), hypoglycemia may occur despite ample 
hepatic glycogen stores. The infant wnth protruding 
abdomen caused chiefly by a massive liver, reveals a 
low fasting blood sugar. This disease must be caused 
by the faihne of hepatic glycogen to break down to 
glucose (25). In all of these instances of hepato- 
genous hypoglycemia, blood sugar fell because the 
neuroendocrine balance was not given the necessary 
glucose to work upon. 

EXCESSIVE INSULIN 

The syndrome of hyperinsulinism was first described 
in 1924 by Harris (26). According to him, it may 
be caused by organic or functional ailments in the 
islands of Langerbans. The severity of these organic 
abnormalities may range from adenoma to carcinoma. 
But surprising enough, the diseased cells continue lo 
secrete insulin and do so without the usual bodily reg- 
ulation. Hence, we have hypoglycemia. In 50% of 
such instances, resection of parts of the pathological 
pancreas has relieved the condition. 

Functional hyperinsulinism is an overactivity of the 
normal island cells. The Finneys (27 ) report a pa- 
tient who had recurrent hypoglycemic attacks of in- 
creasing severity. No organic cause for her malady 
w’as found. Physical examination did not reveal en- 
docrinoiiathv and a laparotomy disclosed a normal pan- 
creas Nevcrtlielcss resection of a portion of that or- 
gan resulted in an improvement of the patient’.s con- 
dition. 

DEFECT IN THE NEUROENDOCRINE 
DEFENSE 

Because of the reduplication of function resulting 
from the actjvit}’ of the several endocrine glands in- 
volved in preventing hypoglycemia, it cannot be ex- 
pected that the failure of one of these glands should 
precipitate a fatal attack. The sympathetic-adrenal 
system, the cmergenc}' defense against low blood sugar 
is rarely rendered completely inactive by disease. In 
the laboratory, however, it is easy to demonstrate fatal 
hypoglycemia when insulin is injected into animals 
with one adrenal gland extirpated and the other dencr- 
vated by cutting its splanchnic nerve (28). 
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The ^tne principle oi this reduplication of defense 
(licctiu* in prr'.fmsn" »rave !)\ puflvcemia n luysc- 
diMi I In palieafv -v.-itli hypotiiv roidism postnbeorp- 
ticf bVnd s\tgr.r«; tend to bt fo%x. mit the degree of bt-po- 
‘fKctiTJ'.'i 1 = ttiski and of little dmierd importance (29) 
By the Icken. Iciioti^ destructive of the {posterior 
piuiilary would prolrably not lead to a significant de- 
cline of blood sugar. \Vhcn the rorte.s; of both ad- 
renrl glands is coinpIc‘elv destroy ed, as occurs some- 
tinif's in Addison’s disease, the hypogh'cemia is more 
verc. In this di^^ease, not only Is the diabetogenic 
hurmone lost, but also the hormone v.hicli accelerates 
the htrnndon of new carboiiydrate from protein*. 
Welt} and Xtobertson (30), among many others, cite 
t%%o prmed cases of .Addison’s disease which showed 
t^Tdcnco of marked fnpoglycemia with coma relieved 
by dcA'truse administration. 

Another exception to this rule that the njultiplicit}- 
o[ defeme prevents a grave hvpogiycemia, inav be found 
when rhe anterior pitu'tnrv gland is de:!troycd, as ^cen 
in Sintmends’ disease (31). Here hvpoghctnua j» 
hheli to be profound because more than one endociinc 
fitment m the prevention of hypogh cemia L impaired 
A< V' e know, the anterior pitutiary occuptes a central 
po'it’ori of influence over the other glands of the body. 
It iollf/\m. thcrefoic, that anv destruction to this gl.ind 
would natmaJlv eonceni the welfare of other parts of 
tile h‘ dv . such O'- the thyroid and the adrenal cortex 
V litrl) V. id lUft f r a secondary degeneration Wlicn the 
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.isVvr,cr p'Us'tary gland no longer sends forth the 
dpr, :ro]-5c and the eo'‘Sicotrnpic honvi'sne'j to the thy- 
t«j-n a"d rahvnal com x respectively, these glmd'- tin- 
dej!;” regrf'-sivc changes, and n geiifra! the dt-grte nf 
“IP ^t;h~vni'u rirjtcnd., upnn the rxli'iv! <f their re 
Th.c Kisis igwn v\h!''h die entire <ndcvnne 
did''’ re-i' " the .artcriar pilaiism , r5iri;r>''e :ny 
■ryri s-* »! .- eU-inpurt im gltnd would eJtccl r. more 
•cn ' . h>r> 'ghstumr ronj-’ton -’nn vmdd rank from 
m-’-uiivt vv rwv lYhcr c-'e glrmi 

et ih.c sirt! &S e-rtrT hsr'^ Ii-itsira r."'«v tS" 

srrinti j.ra * 1 ! ts '^•••*'3 'n ti ' uri-rc'e-} jn sr»-r-i-va 

{!4. . ij f!j;r tIiST e' 13* 1* It 

jv- »,5 Ms* vSiT*"! ht'i'n eti Hit Jt«j cs*r.->*i 

«,e ri'lKVfeysSra'* t.f »*<!!.' 


the S3TvTFTOilATOLOGY AXP ThT Hr xp 

OF hypoglycemia 

Whatever the latise ot hjpoghceniin mat 
whether tt be In hihire of the liver," disfuilance of k* 
endocrine defence against hypt.ghcc'iu.a, or trfi 01 ^?] 
insulin either oi en logenons twigin or iiiicAtd— tl* 
xvmptomatologv B always the same, ^k■^t pn-rc'-rs’ 
among the sunptoniN are tltose involving tlw eei.iu) 
nervoUi *ysttm (31 \) liie*c .ippt.>r va^!lv^t. niio' 
ing thu/ughotit the cver-movingjiictuie o' h' 
and are the most dangerous. Organ sv stems rtbettbs'* 
the nervous s>t,tem ahn imdcrgc changes but v.bvi 
these are anaiyred, they are jotuid to be fiCtpic-stlv sec- 
ondary to those of tlie central nervom svstem .v- aa 
diii'-tral-on. *o,nc of the dertrocnrdiograpbic c’tsryc^ 
(32 j during !’.vpogKevmia--i c., iLduciton or mv 
of the T wav c — iu.ay he due to a direct effta t t a tli 
heart, but they abo show an initial trnnsitorv r.'v.t'ervi 
tion, a sjmp.ithctic inlhierue {oKowed bv‘ br.*.4\ e.vrda 
due to paras) inp'iihclic predomb’anec. Ti'csr autn-i, 
eEcrts cnian.ate ftom centers, hyyrothaktnic and n.' b’b 
l.iry, sii.i.itcd within the ceiv.ial nervous sysitiu 

‘Ihe reason for the pce.ih.ai sensjuvity of die bn^t 
to hypoglv cemia lies in the fact that the bnun, cvn m 
ditil-ette, is the only nrg.ni which obtains it’- emrvj 
trcin the combustion of c.irbobyduuc .'tloiit Is 

IS well kninin thin most of the oigans in the betiy mf* 
port their mcubolisin In the oxidation of bvli ejrk* 
hydiate an>! fat. When, for any reasint, the larl’' 
hytiraie supply m the iilood is decreased or iii’td' ’'.'<’3 
with, the vario.i- non-ncrrmis tissues of me bodv o 
tinue to maintain Aheir activities at the fesp-a-s cs 
energv olnauied from the oxidation of fat lie hof'*! 
liowcver. vvlicn deprived of carbolndrate can rec-'tL 
no alternate foudstuff. Its nittabohsin tmt-n i -I'vrdP 
slow down .and cerebral fiimtion will sufTer Stiri''-? c. 
cercbr.al inri.abolisin m.ade before, during and .atse.' r • 
stihn hypoglycemia revc.al that profound fiyp'ipbcrniii 
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may depress the brain metabolism to one-quarter (34) 
of its normal rate, and that following tlie administra- 
tion of glucose it returns to a normal value. 

The work of Frostig (35) reveals that the symptoms 
of hypoglycemia are divisible into 5 different constella- 
tions. The first of these a])pear when blood sugar first 
falls away from normal levels, and tliis phase continues 
until the blood' sugar level has leached its nadir. The 
remaining four phases follow successively as long as 
this low lc\'el persists. The live groups of symptoms 
are unvaried in their order. Fven a large dose of 
insulin does not alter the sequence of syUiptoms thougli 
it hastens tlieir rate of succession. 

This definite order of symiitoms may be explained on 
the basis of the metabolic rate of each region in the 
biain (36). The newest poitions of the brain, the 
ceicbr.il hemispheres and parts of the cerebellum, 
metabolize at the highest rate, and therefore arc the 
fii'st to .suffer from decrease of blood sugar. Then, in 
turn, eacli succeeding lower poition of the brain be- 
comes involved. 'Phe medulla oblongata, the oldest part 
of the brain, exhibits the lowest metabolic rate and 
continues to function long after the other higher regions 
are no longer able to do so. 

Neuropathological analysis reveals that these five 
groups of symptoms may be allocated to five “layers" 
in the brain. The first group of symptoms is referable 
to depression of the 'cerebral hemispheres and parts 
of (he cerebellum, the highest “layer” of cerebral 
tissue. The second group is associated with the 
release of activities in the subcortico-diencephalic 
“layer” of the brain which is made up of three kinds 
of centers: subcortical motor nuclei, sensory thalamic 
nuclei and autonomic or visceral nuclei. The third con- 
stellation of .symjitoms represents the liberation of the 
midbrain, and the fourth phase frees the functions reg- 
ulated by the upper part of the medulla oblongata. The 
fifth group is due to the release of the lower portion 
of the medulla 'oblongata and its vital centers, respira- 
tory and cardio-vascular. The fifth stage constitutes a 
sign of danger to the patient, a contingency which will 
be detailed below. 

It is difficult to study the symjitoms of hypoglycemia 
when a diabetic patient is precipitated into such a con- 
dition. A doctor is not in a position to make studies 
at this crucial time,- his one desire being to free the pa- 
tient from his danger. On the other hand, in the insulin 
hypoglycemic treatment of schizophrenia when this con- 
dition is regularh' produced as a therapeutic measure, 
an excellent opportunity is afforded to study the 
clinical picture. We have therefore detailed the series 
of events observed in a patient with schizophrenia who 
has received a dose of insulin adequate to throw him 
into deepest coma. As these SA'ini^toms are described, 
we notice a striking similarity to those which would 
arise if a series tif successive sections were made 
through the various phyletic layers of the brain. 

1. The Cortical Phase. 

Within hour after the injection of insulin, the 
first group of symptoms becomes evident, and as we 
have Said, may be allocated to a depression of cortical 
and cerebellar functions : sweating and salivation, mus- 


FICURE 3 



LOCALIZATION OF FIVE PHASES OF HYPOGLYCEMIC SYMPTOMS: 

1. Corfjcdl 

2. Subcortico-dicnccphalic 

3. Mcscnccphatic 

4. Premy encephalic 

5. Mycnccphnlic 

cular relaxation and Iteinor.'.. are .ill accompanied In 
gradual clouding of consciousness. The latter is jiro- 
gresbive starting with somnolence and mental retarda- 
tion going on to failure in orientation and finally to 
complete loss of contact. Sometimes a state of wild ex- 
citement marks the end of the first stage 

2. The Siibcoi tico-Dicucephalic Phase. 

Loss of contact may be regarded as the onset of coma 
and of the beginning of the second group of symptoms, 
which may be allocated to the .subcortico-diencephalic 
portion of the brain. Wffien the subcortical motor nuclei 
are freed from cortical regulation, steieotyped move- 
ments become apparent. 'J'hese are primitive move- 
ments such as involuntary sucking and grasping, both 
of which are elicited by placing an object either in tlic 
hand or between the lips of the patient Other primi- 
tive movements which may ajipear at this time are 
kissing, snarling, and grimacing. During this time tlie 
patient e.xhibits ceaseless, aimless motions known as 
“motor restlessness ” Fine myoclonic twitches of the 
muscles arc obscived, and if they become generalized 
and more vigorous they are transferred into clonic 
spasms and may be the precursors of a fit Rarely are 
these convulsions seen in hypoglycemia, but if they do 
appear, it is almost always in the second phase. 

The re.sponse to stimulation of any part nf the bod\ 
through this period is like that to a painful protopatliic 
stimulus. The release of a special region in the brain, 
the sensory thalamu.s, from cortical control, is respon- 
sible for this hypersensitivity. For example, in at- 
tempting to elicit the sign of Babinsld from the patient, 
the whole leg is withdrawn. The liberation of the 
hypothalamus, another subcortical regron, brings about 
signs of preponderance in the sympathetic nervous sys- 
tem expressed periodically in waves of activity as the 
heart rate accelerates, the pupils dilate and exophthal- 
amus is observed. The face is flushed and the body is 
drenched in viscid perspiration. The pupils still react 
to light. When these motor, sensory and .autonomic 
symptoms begin to disappear, it is a fairly accurate sign 
that the patient is entering the third phase of his 
episode. 
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Ajicr ilu ticti'. ii!o <if the '-ccoiid "Itucr ' iin\e 1>ceii 
»’(tinj>lcteU ''Hppre.'-'vd, ihu thin! Inver, or midhniin. 
ien )i» nnitihihitecl coistro! over the rcniaiinajj active 
portiini.* o{ tlic centra! nervou'. ,'.y?te!>i. The nrimhivt 
tiiovc-matt-: i!j<;iinclive ttf the t-ecnml cea^c. Use 

pallet); \h lesv resp.an'^he to cxicrnal .ntu! 

ill bviiipatlu-tic overactivity disippcar l!io halance n 
reyaincfl iieiween the two hrallch^•■^ of Uie aiitononitc 
, ncrv(.!!=, sysu-io Vsidio^ninmonic -of the me'eiicejj'oalir 

ttiKt'C are 'he t^niie spa.-,!)!.-., where the aj»otti*'tic and 
,mi:iK'>r!i-t5C tun-'cies coTumei niinnltaneously, l>ut tlic 
tsicieasetl totin'- di'-jilacs a jinblural di>Lti!ni!inn ; in the 
np])Cr extreinitie.-, the iiexor.s are predoiHinant, anti in 
iht tnifiK and loner extreinitic--*. the extensor^, arc ]ire- 
fiotcnt. Another niuiot nnipfinn the torsion sjmstn. 
in which the hody twi--t-. around it^ own long axi'. In 
the inidhrain tire -itnated the nuclei of llio extnii.»ciilar 
nerve.--, and a-- a result of the lo-s of the regulatin" 
etTccl of the two his;lier invert-, tlie. two eyes no loufjer 
act in an associate ninnner hnt reveal niovenietits jnde- 
peiidetit of each other. An important .sipti of the in- 
hihit'on whicli is l()st witlt the dcpre.ssion (if uppei por- 
11011 ' of tlie inain ii- the P.aliiin-ki, etisily elicited in the 
intMnct phalic phase. 

4. Til,- Pr,'v'y,'h'iiccj'ha!ic Pinisv. 

We are aware tiiat ilie preniyclcnccpiialic phase is 
approaching when the tonic sjiasms of the tliird piiase 
cfitc w:iy to extensor spasin.s. In this type of spasm, 
tiie hack and loner cxtremiticn arc arclicd as in the 
tofiic Spasm, but the difTcrence is in the position of tlu 
arms Tnstead of Ivinp Hexed as they are in the inesen- 
a’i>halic period, tliey pradnally work tliemselves ujjward 
, and backward unti! all four extremicies are c.xtcndcd in 
uilf ienpih. Thc-sc sji.i'ms .are recurrent and each one 
lasi.s hut a short inlen-.d. l)nrinp the elmiipc in pos- 
" ^ ttind tone from tonic .sjia.snis lo o.xtciisor sp.i.sms, the 
reficxes of Mapmis atid IfeKleyn may be elicited. Kola- 
lion of the head, wlu-ther spontaueon.s or passive, is 
acc-impanicd by extensor spasms of live extrejnitie.s on 
the fide towards whicli the chin points and flexor 
spa'iiis of both c.xtTcmitit's on the sivie towards nhtch 
;5ie ocs'ipni turns. In many wa).s tiiis pitase re.setnbles 
iho picture of th.c tkvcreliraie eat or dv'c of .Sherrineton 
with brain seciioned throtigh fSie nie.sencephalon. 'I'be 
sym'ptoir.s may therefore lx- allocated to the rostral 
pi.rdo'i of ti‘e !n(ahil!-a (l)lom;al:i. lienee, the term 
pre!ni.elcn(.t jihalir This sSaye whhe not diiitgc rous in 
yives n.'innno of the succeeding raid perilous 
ijH ck'iax-ph.'ilic at '<-> nipitin)^ 

5 Myclr.-rrf'...!u- /’-f-nre. 

The r.hh 'trice, or sayt h nct-jjlxihe, v sisky tnd <-c!t- 
•thiiif’s ;h( n'O'l nanyerous pient I'l tlu- coiirv. It 
1 'k.-uh! V't is- all ned P- c- niuiue m'-r*- (h'>n 15 inuritvs 
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and the body temiserature v.inch' Inis iwe-n hjlihis Ai < 
ftatirtly. now reaches h> lotecsi point The jsitier,;*- 
musek-s arc relaxed, tendon jerks ate now (icprc.-ek 
anil the cornea! rctlcx vs ]txs{ entirely. Out ' yets ti; 
mtprcs.Mon that ail ihc’iife prnrcssvs are stowed Avn- 
tn a minimum, hvii in truth it i.s actually tiie bnvn n hi.k 
is snfTering most. Indeed am ftirtlver ctrehna d- 
prc-ssioti woitld not Iw r(«njxad!)!c v. ith a coaipkve tc' 
covery. 


Ki'coz'cry, 

If glucose is admuiistetcd at any lime up in auv! vti-^ 
eluding the first 15 ininmes or su oi She ivfih phase tit 
symptom.s are recapitulated in a few minutes and m tic 
rcvcr.se order of their original devcioptitetu fd.s'i. 
glucose is again av.aiiaWc to .support meiakihsm. tir 
varvons phvlcltc, layevs are In ought Iwck into siniriion, 
this lime in a rostral dirtx‘ti<»n. The vacn-tf -ik' 


-syinjitoins of the fifth phase immcdiatciy disajipcar, The 
extensor spn^ms vif the fourth phase nriy last hi a 
brief moment before the tonic spasms of the third j-hi-r 
arc siibsiiitited in their place. I'ite ‘hnotot restlej-'m -i ' 
of the second stage follows directly and the cinuiicd 
consciousness of ilic patient gradu.ally dears Jv,- 
regains contact with his environment. 

With tlie aid of ihv.s jcitfern of symptianatnluev, i; 
is nor difikiiU for the pivv.sici.an m appreciate the earl} 
symptoms of hypoglyciimia, to reengnire and ffvr ilir 
later ones and to evaliinte jiropcrly the jiiogfiods if 
the late .symptoms are ntiheeiled and the dtpirsdoit t' 
allowed to tnilure too long in the fifth phase. i<e''i\ri} 
is delayed and jierluips niay he mcoitipleie, or t'U'i 
entirely imjms.slhle- depending ivjion the dinalHil'e' 
this daugeroLis jxriod 7'he delayed -ailini))i;ir.itiot) oi 
cariioliydrate mat re.sult in a recot cry, ttlikdi in-n'-nJ 
of takiiig place in a lew minntes, mav recinin knu;’ r 
even dat>. Sometimes ncuiological .sMitpuam 
such as a i-acial [iiilsv. and may jiersisl over a (iVua 
of (hits, [f the destruetioti of the brain k wiih'pftv’- . 


de.ith will ensue dv^pj’.te any tre.vfmenl. In thf-j' 
paihologital .studies reve.vl disintegration and d* -.p 
pearanee of brain veils. Iloth gniv and whh” nravr 
reveal dcvaslation (-V). , 

We h.ave seen one 'tich fatality in a pitl'c- (dk* r-"" 
developed insulin resistance htcavi'e uf an infem-.-- 
his ie.h grs’ai toe. His die-e -if piiitamme »'iia Ls.e 
was .atx’ordvngh itjeteased. his d'.ihrtic iOi< . 

lion was under Inner control ,i.s a Cis'ilt of ihi' 1.'-'.'' 
do-age, bis pus p..ej«t wa-' denmd. ou;. 'J 

innately his dosage was j.ot rcdiitsd and 
.amount o? siisuhn. which hi fore the ivhri ■'>' 
-ev'S, v.as jus? rfdr'-pi.r.'e, rew InVMy 

'the j-ilienl ahei W, rdnrr- j'lom she ..(wruicy r- w‘ 
fell iu’o pior?iiuu5 hap- /k-vsamc c-i;;’.' k 
< gi'vec.i -U'lt nnld oiarw l-itv. A we-'-'n^ «'■ 

wu- I'mii-dlUrly yvyen !,hs >-'< l''S’ tin _ . 

, no hu .-vd’the pafum t-'tcr rs i -ja ■ >- 

shi v-V- e, pr-s.<s(et i'x.c.-r >■ ‘ ^ 

:.r}<k's5smth-, Tlep.tM.t <'hdh’'d -.‘o:. r- 
c"”vVe 0-) (xi- ds-T. med J' d-. f o- 
r-.-m l^-. .la.m-n, A tm -oro,' mm.wd v _ 

t,'..-.o fs-.-h k-en !.!<-'! 'Samh cohoiM 
Mu-m- -A-ted ..-v-r-.s Ar'-'t'oe m d t '"-r - 
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sk Iv rv'SsiCC-il ^slnnll 2‘^ ni llir li-'nuul v;i|uf, 
in -I’i !!u’ Lu'l itfti'. hi'; hlu^Vil iu\d Wen 

;,ir ishnvv nuTiiwl, lu inpn. per cent. j!n<i the 
phv'icsAn »vc>i_ijn;.'-c4 the c.n'?y •'Vjsn>:cin> nf hyposily- 
cenrht, the entire 'viir-hi 'n.ivr hren jn <-vetnc4, 

.\t:u .'at'I'Ahyx?:;nc .5i«5in!i'ti‘ri«! hcftiu-; die iift'n phj^ee 
\v,'' «cl] tuvlctw.'u hnvc jUM'.rtAi reonerv 

its » ii's-;! th'-^ type si ■«'' ui'C S'* .‘itlsnini-.ter n jU’jtcs- 

-MH kW,;;;. nmUis), I',- in. ijiinKil juiiavcn 

s '.SvU Ut'Ml-j h,.sVC l:1ilS'hci\lU4 the '-CVoisf) Sif disc es- 

T .‘‘jiTi'in'-. :«!•! |”.'rii.s!'’' p.'snn'.tod the p.iiitnt !<> 
;i!iVrk-.;v!h t’.j' inch th*' sh,u)‘?sv <•*' tla* hnsriji 
r>:4rK‘‘n!?:,!c- ^;i•'.v.!r.^h uU ’n.>*a.r jativin lintintt 
in'tsHn I'j]? jiSyccinsi, .ivn; uhcsi 53!Stn prnnhsl.alu.ihv 
^ .T'", t. r. ! i't , vn!' ik -n ■* 

When nc «cr the vCvc!»t\ tht’ hyjv i^hcemte e\nij.- 
jt! .’iSi flihsh, ;!?:•* ihc riiT'inea'nt >•■) :\ 

: 't.'l *)'.5ir. r/.r*. uv arc -trn.k widi thif uhti'.c niit-lnc.^ 
ivf'hdi hyp-'.^drccni'A f'vn’..tn in thi' infant. Ivarrlc an' 
thc-c tiSi-.'-t'.c ntnntv’n- < h'-x.rit-it i*\ the ias-.hirn ,nn4 
n thi'j '^ic. tie yi ;-■ ; i nernih y-ik hL h -.s a,'!! 

hn-ian ihrc.rdl ntv4a>n', hthnn- •■.uiTcr !ivj.-ii,;h( enna 
,*t hit’.h. !nt <hv «' nith \\T.nc laS* 

rcpitt' r. ‘nrC' nU'fW" >4 ■'“.s!n''.kjTin u 1*' 


h’.jhics yet M.c tiiri- I'nU ? -'h' )•'. .'.-nn-e iiyn.ieh.si'jjit.i 

nv.ctivn. n<«v 5b '•% y i,k r.^ntaiss t'n- f<!.jsi\j!i 

ettoT* «'f I'tt k%;h Attn.'s h: iuiin.i!! 

b-ihv'? jvc-ctil t!5\5,';i;;.\!v>n'> h .u" tlsai the 

r.n.?.ih4it5 ntic c«f th" s.c'i*.hn;si !r.f-i*'t i- tnneh l-nvcf 
tlian livxt tStc Tin*, ha-^ Itcvn ptfit.-l <-.n 5>,\\ct 

5t>r'i!:'j;.4(.v jW'*', rjjh'l h.t*- hvn indir.stfii int {ij<« hism.in 

(o'"*!. A \a\ nnctrih fh* r.tc ini'- a tar initcr t'h.-uj-'c dint) 
:t I’iiih ^:;c• »>f n'-'rsiidni; it'-c!! in (he cvini n; a taclitiiim 
'n<;ar J< vcl The larini. a- v.e have kirc'v.-d jihttyc, 
!■;> Ih.c 7,5(Y (.tlni i.f'.r.ifi in that it J'lnn't'o:!': oj'ly v.heti 


h i' ■•nyp irtC'l hy the tapcndStijn' in cnetyy. 'i'hc 

1(5'. J C'sj-Jc.'i i’i li ’ievvh'nn ;;5f;>,5n, thfn-hne. c.ani't>« jic 
fi!t5i*ti'>nini; 5*') tin- •-asne rMcnt rn att lainli'-- hicati'-f t|*c 
nevsh-nn ’k.'spiralv h:-'- t-netstv. Thi'- heinjx the 


ctiM*. the infant >!u>n!(l he rolalivcly free nf these syni])- 
t«>n»s which apply tit the utluU, am! still less lihely wnnld 
he aJiy cesehral daninjte. 

W'tajfiitey. 

We have .'-ecu th;5t it is iinportjini to nwintuin the 
hsvei Hi lildiiii stii^nir in nnr hmiic.s hecaitse if il is re- 
dneet! heyond the lower norniu! limits, the brain is de- 
pt \%-cd of it.s foodstnlT, jihicose. The relative dantier of 
hyjHiijlyecmia may he niea.snred hy the mcthoil.s which 
hiue been ptatvided for their jircvenlion. Only one 
mechanism-- the patasympatheSic-iiisuHn apparatus — 
.acts to limit a n'w in hhsnl .siiRar, while the .symptoms 
wiirKittt; against a /a// in hlood .su^.ar are many and in- 
ti n-ate: tlie sympathetic-adreiirdin apparatus, the thy- 
toid and po-tiHor jiituitary, as well as tlic ntUcrinr 
p'lniiaty .atid adrenal corte.s:. liypo^^lyceinia may arise 
from d oenera! causae {]) failure of the liver, (2’) 
ev(-slve instdsn. nisd fd) a distnrhimee in the neuro- 
end, vs me defense. 

It ins heeu shown tint wltt-u hypo"Iyeemia does 
■uise. she symptom- are th.e s.une irrespeetive of the 
.•aiisc. .and fail into a del'mite setjneiu'e of five stafjes. 
This vuiesa'c is ar-erihed to slifteient nictaliolic nitCs 
m the v.aiTms tCi^iotis ut the hr.iin, the highest heintr 
s'omni in tlte newest poslion-. and eaeh sneceedintj pan 
a hover tate. Sinee the meats with the most 
uneiise met.'ilnihV rate will Ijl- the firs! to .siiflVr upon 
wuhdsawa! oi euri}t_\, ih.e earlier sunpiouis of hypnjtly- 
ei-una me idhs'ated l-t the new phvletic layers, and 
e.ich stioreedinp jlhase is I'Vali,'eil tiecording to the 
dtvtea'uu.' meiaholie activity in the snhcortieal layers. 

!. 'situ* tiie.-f .s staijns as :i tjttide, it is j'O.ssihlc to ]ire 
vent damterous hiypojt!\eemi:i he jiroper treatment iijion 
rfe..p:nuion of the initial symptoms. An examination of 
tiie p.ilieist will rev<-al his -tapes of liypnplycemia, mu! 
c.arlu'hYdrnte admins-iered at any time hefore the .s\mp- 
totn- of the -Mil pl'.ase last too lonp will insure imme- 
di.-ite recovery. Uul any delay after that time will ren- 
der the propTUisi.s more .and more preearioms. 
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Salmonellosis Caused By The Ingestion of Ducks’ Eggs 

/fy 

1 Snapper, m.i>. 

wAsirtKr.TO.'r, :i- c. 


A cute outbreak oi jmratyphoiil iVver C anti al- 
lied typc.s oI salinonellonE often occur in Wc,'teni 
Europe. T!ict.e ’Oirtbrcabs not infrequently are attrib- 
utable to llie cousumiJliou of foods, and especially pud- 
dings and sauces, in the preparation of which ihc eggs 
of dudes hare been used. I’ctwecn 19.32 and 1 ^ 35 . for 
in.stance, 86 such outbrcak,s, involving 520 patients and 
15 deaths, were reported from Germany alone. In the 
Netherlands one outbreak or more has occurred almost 
every jxar. (^1) In Englantl the disease is not imcom- 
'mon. (2) 

SAOIONELLOSIS IN THE FOWL 
Ducks, like several other birds, often are attacked by 
infection with some spedes of Salmonella. The acute 
stage of tlie disease occurs almost exclusiv'ely among 
the young birds. Many of the birds die, but those 
which sunnve spread the infectious organisms in their 
stools, even though residual diarrhea may not be pres- 
ent. The clinical signs of infection usually do not de- 


velop .among older ducks, once iiifectiua ii,!- Ofiurffi. 
but .such ducks nevertlieJess eacily jnay breotne earners 
of the disease. Species of Salmonella can be rult’.vatpsi 
not otih from the intc.sUnal eontents ot the duck'. 1.4 
also from the contents or secretions of other interna 
organs, and especially from the genital organs. Occa- 
sionally, howerer, the only organs from which the bac- 
teria can he recovered are the oviducts and the ot.anC' 
or testicles. Salpingitis and oophoritis are 
complic.atious, and infection of the o\-arian loli.ce 
themselves often occurs. 

Oinically normal ducks can be disclosed as carriers 
of species of Salmonella b_v culture of the stools am 
also by the securing of positive results of agglutinahon 
tests of blood scrum. In 1937 the latter method ein 
onstrated that about a third of 20,000 ducks taken froni 
one area in the Netherlands were infected.^ (3) ^^9 

other region the rate of infection was as high as 3b per 
cent. About 3 per cent of all ducks* eggs on the mar 
ket were found to have infected 3’olks. (4) Hone\er, 
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even when i CMiks of cultm'c of the stvoK niul of tigtjUj- 
tiwAtion te.Nts, rwe negative, lUn <ivvcVs in question may 
lay eggs which contain species of Saimoncil.u 

k h.'i" heen loinul that pigeons also may ho att.acked 
0 } s ihnunellosis. At least one outbreak of sahnoncl- 
losis of itnntan beings in which the causative organism 
was .S'. fypJth>inr;iim coiikl bo atlribtuod to the coiwump- 
tion 01 pudding prepartai Avith the eggs of iiiicolcd 
pigeons. (5) 

3IODE OF TRANSMISSION' TO HUMAN 
BEINGS 

In a previous paragraph it atas pointed out that in- 
fection of the ovarian follicles of ducks is nut tinaiin- 
inon. Tiiis fact, then, explain^ why the yolk-, of egg.-, 
of infected dneks often contain .spce'ics of Salmonella, 
and whv'Aucli eggs, wlie’ii ingesteil, can cati.so salmonel- 
losis of htinian heings To this should be added the 
fact that in the piocc^b of laying, the eggs of ducks pass 
through (he cloaca, so that they are nearly always 
heavily soiled with stool. Ilcncc, even when the con- 
tents of the egg.N of an infected duck aic free from 
pathogenic kactcria, conlaminalion with Salmonella or- 
ganisms may occur when the eggshell i« broken by the 
cook. Ciaienhurg found Salmonella's in 1.6 per cent 
of tlie eggs of ducks wliose blood serum did not, and 
6 per rent of the eggs of ducks whose blood scrum did, 
agglutinate Sahnonclia organisms. (1) The percent- 
age of eggs with contaminated shells must be much 
higher than the foregoing two figures. 

Infected duck« and gce.ee aieo may indirectly cause 
s.almone!!osis of human beings. The stools of infected 
fowls contaminate the drinking water of cattle ; the or- 
ganisms thus gain entry to the intestinal tract of the 
animal, and the meat derived from such an animal may 
iK-comc infected. 

It should he .«aid that tlie consumption of fresh eggs, 
even if they are laid by infected ducks, is hardly CA'cr 
dangerous, because the number of organisms in one egg 
is smalt. If, however, raw or insufiicicmly cooked eggs 
of ducks are used in tlie preparation of ice cream, 
sauces, puddings, pies or mincemeat — all of which are 
dishes that may be put away for liours before they arc 
consumed — -5011110110113 organisms may multiply rapidly 
and infection of human beings may result if the dishes 
are eaten. The cook who has prepared the dangerous 
dish usually remains well, because lie or .she tastes the 
food immediate!}* after it has been xirepated, at a time 
w'hen the concentration of organisms is .still small. 

TYPE.S OF SAT.MONELLA RECO\^ERED 
In WTstern Europe tlie two species of Salmonella 
e^lK*cial)r likely to be fouiul in ducks’ eggs are N. cnlcri- 
fidis {variety from Es-,en, with delayed fermentation 
of dulcite) and N. iyphinuiriuin (wdth delayed fermen- 
tation of rhainnosc), N. analis never lias been isolated 
in European cases of salmonellosis transmitted by 
ducks. In ihe United States N. iyphimurhm {acr- 
iryckc) was found in 1 76 of 223 cultures derived from 
100 oiitbrealcs of avian salmonellosis. (6) Twenty- 
two of tliesc cultures were obtained in five outbreaks of 
salmonellosis of ducks, llirce of wdiicli outbreaks w'cre 
caused by S. typitimnium, one by N. amtis and one by 


Salmonella sp. (Nervingtou tipe). Subsequent to the 
aforementioned investigation, N. entcritfdfs has also 
been recovered from the stools of duelcs in the United 
States. (7) 

R.\XGE OE INh'ECTlONS A.MONG' HUMAN 
BEINGS 

Ni:riiriu.ANns. In the Netlieilands the dangei of 
.salmonellosis of hunuin licings arising from infected 
eggs of ducks led in 1938 to the introduction of a law 
by which the use of such egg^ in the pieparatioii of 
foods or drinks is forbidden. Furthennore, ducks' 
eggs may not even he kept on premises where food is 
prepared. Finally, all ducks’ eggs which are available 
for consumers are stamped : Ducks’ eggs — boil jor 10 
mhmtcs. 

Germanv. T!ic occurrence of outbreaks of para- 
Uplioid fever C and oilier loinis of salmonellosis in 
Germany lias been mentioned in llie first paragraph of 
lliis paper. These outbreaks led to the passage and 
enforcement of a law in Germany .-imilar to that passed 
in the Netherlands. 

Uxnm States. In contrast to the foicgoirig ex- 
perience,". in \Vestcin Europe, salmonellosis caused by 
the ingestion of infected ducks’ eggs has heen described 
only rarely in the United States. In this counti*}* dudes 
arc raised almost exclusively for the production of meat, 
not for egg production. Brown, Combs and Wright 
have reported a food-borne outbreak of infection w*ith 
S. typliimmium {acrlryckc) in an orphanage in Kansas. 
(7) This particular outbreak was caused by the in- 
gestion of a pudding prepared wdtli the eggs of infected 
tiucks. 

Orient. Until recently not much attention had 
been given to a possible rclationsliip between the fre- 
quent occurrence of salmonellosis in the Orient and in- 
fected dudes’, eggs. But as early as 1908 Van Loghem, 
w'orking in Deli on the northeastern coast of Sumatra 
in tiie Netherlands East Indies, isolated from febrile 
patients an organism which caused a paratyphoid-like 
fever, but wdiich was different from Salmonella para- 
typhi and Y. schottmullcri, the causative organisms of, 
respectivdy, paratv-plioid fever A and paratyphoid 
fever B. Van Loghem designated his organism Bacil- 
lus suipeslifer Deli. It now seems apparent that what 
he had discovered w*as the causative organism of para- 
typlioid fever C, or Salmonella hirschfcldii, w'hich rvas 
not described until 1917 b}’’ Weil and 1918 by New- 
kirdi. Epidemics caused by this and allied species of 
Salmonella have been reported regularly from this part 
of the Netherlands East Indies, (8, 9) and in later 
years also from Java. (10) Careful investigations in 
recent years have demonstrated that a remarkable num- 
ber of species of Salmonella occur in Java. Of the 
different types distinguished in the Kauffmann-White 
scheme, 25 have been isolated in the Netlierlands East 
Indies, and in addition to tlicse 25, three new types 
have been found. (11) 

Ducks’ eggs are a favorite food of the Indonesian 
peoples of the Netherlands East Indies. Chickens of 
this part of the Orient lay eggs poorly, and the eggs 
are small. Solution to this difficulty by the importa- 
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t'ciRii'iiiic conditions, or the stress and strain of his 
daih work. Individuals whn have sulTcrcd lonij and 
sctc-rcty hccoinc nenruiic and ihvir statetnents arc nn* 
rclir.hU'- They need tncnia! and psychic pnidance as 
well as ]>hysicai rest. Fntlenls with idiopathic tilcera- 
tivc colitis shi'Vikl he hosj'iitnliiHal tn\d denied, or at 
least iiittited. as to visitors, rsycholherapy directed 
lov.ard the aileviation of ctnolional or social prohteuis 
is csjctitia! toward assuvinij ihcsc patients of our own 
contidence in the plan of treaiinetil we arc tdantt to 
inaugttntte. 

ScdiUo'Cs and tniiisnasinodics ha\e a deiinite thoni;h 
Jiniije,! «se. The rnenstnre i' ix']det(' with dtntts, natural 
and sjnetpistic, which are saul to depress the over- 
activity of the pare.sj ntpafheitc si,jtetn and t(J thus ;dla\ 
! 5 er\ons excitenn-nt. anxiety and aj>preliension. My 
cxpeticnee with their hu'al cilccts litis not been satis- 
iactorv. They arc ■tolerated Iw the iligestivc tract Jor 
only a hric.f period atid their psychic dcierioniting ciTccl 
is sotnetintes distressing, rhonohtiriial. ; ; grain (O.tB 
gui'j three t<nu-s daily, prornote-, longer Iionr.s of re'tful 
sleep. Tincinre of belladonna in lUxes of 30 to -la 
initiims y2 to 3 ec.'j daily may he helpful. Cainphornicd 
ssneune of opium itsay be iinlicated at the hegimiing of 
the inanngemem of the severe aeule iniininatiitg case.s. 

lOjct duristg the diartheal stage: .\ soft diet, high 
in calories and vittnnins and low iti resirluc, is pre- 
scriiicti This includes bananas, ei inked vegelahlw, 
hrctid. hntter, eggs, meat and fis-h and a glass (n milk 
<ir hnttennilk (.{<cinnees) ,at each tneal. It e.seludes niw 
fruit-s and vegetithlcs, as well at hcatis. enhhage, and 
oilici notoriously ^'ga'yv'’ foods, cantly, honey, .syrup, 
bran, imls, vairhnnated beverages, beer and -sitieed or 
highly scasotied foods. Smoking and chewing gnin 
may al^ pr<idnce llatuleitce tutd slKnild he avoiilcd 
This menu should he supplemented with liver ( '/.• 
pound twice a week), and giandniar meats tor para- 
thyroid action f).- pound once a wcekT 

Diet during the. convtdesecnt stage; i lie health of 
normal people is detei mined cunsiiltTahly by the type 
of food they eat. :ind this of spcrific imiwrtance in 
chronic digestive di.stnrhances. Many of our chronic 
ulcerative coliti.s ptiiients siiow ohjectivc evidcnce.s of 
nutritional deticiciieies and it should he routine to look 
into the patient s diettiry hi.'itory during both the diar- 
rheal and constipated stages, evaluating the ahsoip- 
tion of his diet and estimating Ins dietary requiremeiUs. 
Acute dciicieney staie< .are more easily recognired than 
are the chronic borderline ones, am! tlie possibility thtit 
borderline deficiency, over a long period of time, can 
c,anse ulcerative chatige.s in the bowel, .should he kept 
in mind. Gramiiig that the diarrheal attack may be an 
infection, a food deficiency may he a secondary factor. 
However, at the present time, there is ira jiroof that a 
lack of any .specific food i.s a causative factor in chronic 
nonspecific colitis. During the convalescent stage 
many of these patients have a red, .smooth tongtie 
and%kin change.s of vitamin 11 complex deficiency. 
After the diarrhea has subsided and the bowel is 
functioning nonn.illy, the patient should he placed on 
a well-rounded and* adequate diet. A detailcil state- 
ment of the food taken at each meal in the day. together 


with a slateinem of ihe mnnher of tinie.s per day, week 
or month that the artiele.s mentioned arc eaten, and 
uppro.xiinately vyluit ainOimts, is a time-consuming Iml 
iieeessmy feature of llic diet hi.story. 

Snppoitive therapy: Dehydration, exhaustion and 
anemia are alanning comjilications in any type of ulcer- 
.ilive colitis and may occur suddenly in all case.s. They 
are combatted with : 

.\. Imraveiious adminislnition of 10 per cent glucose 
in norma) saline in amniiiUs of 2,000 to 3,000 cc. daily 
nnti! the naiison and viuniling cease, the tongue becomes 
moist, the intense t!hr.st is relieved and the patient cx- 
jnesses a desire for food. In some ca.scs. one or 
UKire blond transfusions tip to .sOO ec, each mat he 
neccssaiy. 

U. \\ hen retained ilnids arc given In moiilli. at 
fiist guardedly, and later urged so that the patient 
received 3,000 ec daily. This includes water (not 
iced), fruit jnici's, colTee or tea, and soup. Milk and 
cliocolaio are williheld until later. 

C. Deep gluteal injections of 1 cc, liver extract 
he given twice weekly. 

Toxemia : As a re.snlt of the diarrhea, vomiting and 
e.x'angninalion accompanying the dysentery toxemia 
becomes .a .serious factor. Calcium has been used in 
tuhercnlon.s nleenitiun of the Irowel to replenish tlicse 
oxce.'sive losses which .are made wor.se by the poor 
absorption through ilie inflamed bowel. Calcium is 
said to Ic.sscn the iiermeahility of the tissue tluicks from 
the nicerated colon. Relief of the mnnisal conge.stion 
and inllammalion les.sens the intestinal spasm and colic 
as well ns the spreading of the infection, bc.sides con- 
tributing to reparative processes by fibrosis and calci- 
fication. Mackic (1) says calcium lessens the protein 
hypcrseiisitiveness or .allergy of the celhtlnr tissue. 
Minot (2) considers hypergtianidinemia one of the fac- 
tors of dysenteric intoxication which may be relieved by 
calcium ilierapy. Calcimn seems to have mnltii>lc and 
diverse actions on the inflamed inte.stinc and its com- 
bined powers seem to stimulate immunizing and repara- 
tive processes. Ciir patients were given immunizing 
and reparative jirocesscs. Our ])alieiUs were given 
calcium orally in llic form of milk and of calcium glii- 
citnatc, niul intravenously as 10 cc. of calcium gluconate 
10 per cent each day. Calcium is said to be cnbanced 
l>y tlie associated administration of parathyroid hor- 
mone or vitamin D. lli.smutli siibcarboiKitc and kaolin, 
eillicr of wliicli is used in one tea.spoonful doses after 
each bowel movement, has been reoxnmended as an 
inert powder of high absorptive ability which mechani- 
cally will hold and carry out hordes of to.xic bacteria. 
Sera and vaccines to relieve the toxemia, presumably 
by nculraliziug circulating toxins, is of doubtful and 
then only temporary benefit. 

Topical Boivel therapy. 

Much lias been written aiiout chemotherapy in tlic 
various types of ulcerative colitis. The most satisfac- 
tory drugs, at ]irescm, are the sulfa preparations and 
iodoxyquinolinesnifonatc. In this study we use Anayo- 
din’*'. This preparation has been recommended bc- 

•Tlie Annyodlu used in this work wns furnished, by a prant 

from tlie Ernst BlscUolT Company, Inc., Ivoryton. Conn. 
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cause of its definite bactenostatic action with poor ab- 
sorbability from the bowel. Carefully administered 
doses saturate the intestinal contents without produc- 
ing a dangerous level of the drug in the patient's blood. 
However, active ulceration in the intestinal tiact may 
modify the absorption of any of these drugs. ..\nayodin 
(sodium iodoxyquinolincsultonale) with an iodine con- 
tent of 2S per cent has an action on the thyroid and 
this should be watched. Ii; this group no untoward 
elTects were noticed. It should be remembered, liow- 
ever, it is an amebicide and bactericide. It combats 
the infective agent but is not able to repair the de- 
struction to the intestinal mucosa or other organic de- 
formity complicating the disease. Also its bactciicidal 
action docs not extend to producing an immunity tn 
the dysenteric organism and a reinfection of the patient 
may occur. The intestinal flora per se is but part of 
our patient's discomfort. Destruction of the niticou-' 
membrane by the inflammatory piocess, the stenosing 
effect of tiiese ciianges, the lack of efiicient bowel drain- 
age, (lie syslcn'iic effect of absorbed intestinal toxins 
and alterations of the normal bowel function will still 
remain as evidences of colitis. These several factors 
can be evaluated only liy repealed careful laboratorr- 
studies. 

Treatment with Atmyodin was begim with 1 pill 
(four grains) every six hours the first day, 2 pills per 
close the second day and 3 pills per dose for the next 
seven clays. This was followed by a rest period for 
one week. Anayodin, in powder form, is a light yellow' 
crystalline and feebly soluble in warm water. A 2 per 
cent solution w'as used as a colonic irrigation in some 
cases. A small amount, about 6 ounces, was run into 
the bowel, retained 3 to 5 minutes, and allowed to run 
out. This procedure was repeated until one quart of 
the solution bad been used. 

At the end of the course tire diarrhea had usually 
ceased and the blood and mucus disappeared from tlie 
stool, and there seemed sufficient concentration of the 
drug in the intestinal tract to maintain definite bac- 
teriostatic action. A rest period of one w'cek was 
tlien allow'cd to guard against hemolytic anemia or other 
toxic reactions, and the course of treatments were then 
repeated a second, third and fourth time. The colonic 
irrigations were troublesome and were continued with 
but 10 patients. Plowcver, those patients in whom the 
colonic irrigations were given twice daily became 
apyrexial within 3 days. 

CASE REPORTS 

Space does not permit detail of all of these patients, 
but we shall detail : 

" 1. An acute fulminating dysentery. 

Mr. S. R., traveling man, age 56, just returned from 
a three weeks’ trip into the flooded area of central 
Illinois ; complained of nausea, anorexia, severe griping 
pains in the abdomen, and frequent bloody mucus stools 
in the past week. He lost 10 pounds in weight. 

Examination: He acts fatigued and is dehydrated. 
Palpation of the abdomen elicited tenderness along the 
colon, more severe about the sigmoid. Proctoscopic 
examination demonstrated much free bleeding, mucus 


and light yellow liquid stools. The bowel wall 
edematous and bleeding from numerous stiperficul 
ulcerations. The proctoscope could be introduced only 
20 cm. Cuitiircs of the rectal swabbings showed B 
Cob, and Proteus valerei. Indirect blood agar culture 
show'cd a streptococcus of the beta or hemolytic group 

Treatment ; 

1. Nothing by mouth for 24 hours. Then liquid 
diet. 

2. Inh-avcnously 2,000 cc. of 10% glucose in nor- 
mal saline every 12 hours tor 3 doacs. Liquids orallv 
thereafter. 

3. Anayodin 2% solution colonic irrigation of 1,000 
cc. every 12 hours. 

-1. Iteginnirig on the second day Anaymdin 4 grains 
ttery 6 hours, increased to 8 grain doses on the 3rd 
day and 12 grain doac.s tlierciifter. 

By the fourth clay the diarrliea had ceased, anorexia 
had disa])peared, water and food were accepted b} 
month, and his temperature was nonnal. He remained 
m the hospital one week and wdieii he left the abdomen 
was free of jtain, the stools did not show blood and 
there was no visible rectal ulceration. After he left the 
hospital, tile rectal irrigations were discontinued but 
Anayodin by mouth, one pill (4 grains) after each 
meal, was continued for two weeks. No recurrence 
of the diarrhea. 

2. Active clironic dysentery. 

Mr. E. B., age 45, office employee, has had diarrhea 
for 4 y cars. There has been no remission of less than 
6 stools per day tvitli colicky' pain. At tlie time of 
examination be was haring intense diarrhea with 
mucosunguincous stools. Proctoscopicaily the rectal 
mucosa was edematous and extensively ulcerated This 
case looked suspiciously' like an amoebic infection hut 
no trophozoites or cysts of Endamoeha histolytica were 
ever found tliough repeated searcli was made His 
■appetite was gootl and he was not dehydrated. He wais 
put to bed, given a soft diet high in protein, low in car- 
bohydrate. ALo given 2 colonic irrigations per day of 
1 quart of 2 per cent Anayodin and by mouth, Aiiayo- 
din, 8 grains after each meal. At first (for 2 dajs) 
his diarrhea was accentuated and then it promptly re- 
ceded so that beginnng with the fourth day he had no 
defecation except with the irrigation. Anayodin by 
mouth was continued for 4 weelcs after leaving the 
hospital. There has been no recurrence of tbe diarrhea 
after 3 montlis observation. 

3. Recurrent dysentery'. 

Mrs. L. J., age 34, para 2, housewife, has had a 
diarrhea for the past 8 years. The stools are liquid 
with solid particles, sometimes with mucus and blood. 
They' vary in number from 2 to S per day. There is 
constant abdominal discomfort sometimes definite colic. 
Her amis is verj' sore. She has been on several dietary 
regimens. She has lived in Florida, Texas, Oklahoma, 
Colorado and Illinois. Her blood morphology rvas. 

tiemoglobin 70 per cent 

Erythrocytes 4,7S0,0M 

Leukocytes . - - 12,750 
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Stool examination ,<ho\vccl imuuiieralilc yeast cells. 

- This puiieiii was placed on a bed rest, soft diet. 
Anayodin orally and in enema as outlined above, the 
diarrhea ceased and her abdomen became quiet. She 
continned this regimen and felt quite normal. All treat- 
ment was discontinued and she tried to live a normal 
life. \Ucr 3 m^nth^ the diarrhea retiinied. A sec- 
ond conr.se of therapy for one month brought relief, 
which omtinned for 22 weeks and she had another re- 
lap'.e. After a thiid course of therapy, we have 
followed with a cotdimions coar.^e of supportive treat- 
ment. the special diet and Anayodin 4 grains after each 
meal. Now after 17 w’ceks slic is .symptom free. 


OF Diet on Seefonamide Action 

SUMMARY 

A treatment of Chronic Ulcerative Colitis in which 
diet, test and treatment with Anayodin (iodoxyquino- 
line sulfonic acid) has been described. Anayodin was 
administered oralli'- and by enema with good results. 

Three case histories, one acute, one chronic and one 
lecurrcnt have been related. »« 
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The Influence of Diet on Sulfonamide Action ^ 
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T he study of the cltecls of diet ou sulfonamide ac- 
tion (1, 2) has been extended. The data pre- 
sented in this report arc based on the results found in 
403 rats. 

Male rats, at weaning age, were placed ou the special 
diets to be inve.«tignied. The animals were kept on the 
selected experimental diet for 24 to 27 days. Body 
weigln.s were recorded 3 timc.s weekly, and only the 
animahs that made a satisfactory gain were used. Since 
the animals were young, tltey were not fasted overnight, 
but had access to food until shortly before the drug 
was given. Some rats in cacii group were used as con- 
trols; these rccciTCd no drug. The other rats were 
given one dose of sulfonamide, (1 cc of 7.S% of the 
sodiunr salt per 100 grams of rat), by intraperitoncal 
injection. The animal was killed, by a blow on the 
head, 3 hours later, at wliich time sufilcient blood was 
collected for determinations of blood sugar and drug 
level. The liver was removed rapidly and hydrolyzed 
as a whole; an aliquot part was taken for the glycogen 
determination by a modified Pfiuger method. 

Purina dog chow checkers was chosen as the con- 
trol diet. The experimental diets studied were high 
fat, high protein and high carbohydrate, in which but- 
ter and oleo, casein and sucrose, formed about 87% 
of the total caloric value, respectively. Adequate salt 
mixture and vitamin supplements were added to the 
e.Kperimental diets. The animals gained •weight on 
every diet, hut the amount varied, as would be ex- 


•Thls study was made possible by Grant No. 475 — Committee 
on Therapeutic Research ol the Councli on Pharmacy and 
Chemistry. American Medical Association. Tlio sodium 
suirapjTrazlne ■was fumlslied by Dr. Warren Cox of the 
Mead. Johnson Co. and. the remaining Eultonamldcs vrctc 
Inrnlshed hy I^cdorle liahoratorlcs, Inc.. 

Department or Physiology, Woman’s Medical College ot Ponn- 
eylvania. , 

• Now in Department ot Physiology, Temple IJ., Phlla. 
submitted October 18, 1943. 


peeled; the results are .shown in Table 1. 

The sulfonamides studied include the sodium salts of 
sulfathiazole, sulfadiazine, sulfapyridine and sulfa- 
pyrazine. 

In Table 1 arc shown the number of animals, days 
on diet, initial weight (at time the animal was placed 
on the experimental diet), final weight, gain in grams, 
gain as per cent of initial weiglit and liver weight. 

In Table 2 are shown the blood sugar, glycogen as 
% of liver weight, glycogen as mg. per 100 grams of 
I)ody weight, liver as % of body weight, concentration 
of total drug, free drug and % of free drug. 

In Table 3 arc shown the increase in the blood sugar 
and the decrease or increase in liver glycogen (mg. per 
100 grams of body weight) found on the various diets 
after administration of each drug; these results are 
expressed as % change from the value for the control 
rats on cadi diet. 

SUMMARY AND CONCLUSIONS 

It is evident from Table 2 that the blood sugar of 
the control rats is constant on every’ diet under the 
present experimental conditions. 

Tiic heaviest livers, considered as per cent of body 
weight, were found in the rats which had eaten a high 
fat diet; the lightest livers were found in the rats on 
the control diet. On each diet, in turn, the livers of 
the rats which had been given sodium sulfapyridine 
were liglitest. 

When sodium sulfathiazole was administered, only a 
slight increase in blood sugar was found in rats on the 
control diet, and a more marked increase on the high 
protein and higli carbohydrate diets. The high fat diet 
seemed to increase the susceptibilit}’ to some extent. 
A decrease in liver glycogen occurred in every case, 
but was most marked on the control diet. The high 
carbohydrate diet seemed most favorable, so far as 
glycogen is concerned. 
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AA\nien , sodium, smIM was administered, ' llierO' '. V with tlawe.reportcd ctiHier (3, 4;A^4ie 
-was a very slight, eiject oh blood sugar, .. regardless' of - Iratioh.' were maint.ained- :it, approximately' the same 

tlie prevmus-diet So far- as liver glycogen .is concerned;..’ ieveis on hVerv diet, aiul- the greatest ednjugiidou.'cK 

the.high protein diet offers: the.'least protection agaihsi •' ci'irrcd .on the high protein diet - 'A A 

the, dhig action -and the; high carbohydrate, offers ilie.- •, • Sodinhi suilapvrazinc led to an increase in' blood 




U' Btood . sugar. 

-2/ Glycogen as- *'/c liver vcight 

Glycogen as ■mgm>/100 gms, body weight 
■ 4. A- Liver weight as ^ body weight 

most '.protection. The Idoud levels are highest after 
admiiiistration of this drug. 

; Sodium ■sulfapjAidine had the mo.st pronounced effect 
on .both blood sugar and liver glycogen. The increase 
in blood sugar was marked on every diet. The high 
fat diet’ seemed to render the animal particularh- sus- 
T-eptible to the action of sodium sulfap.vridine on blood 
/sugar. The decrease in liver glycogen evas marked 
; in every, case, but was greatest on the control diet. The 
striking effects' of sodium sulfapyridine arc in accord 


Drug level in blood , 

3, Free drug — mgm./lOO cc., ' , • 

b. Total drug — njgm./lOO ic. ’ A ■ - ■ 

c. free _ • A. A 

.sugar in every case; this was most marfeecl on the jiigh 
carbohydrate diet and least ou the control diet. 'l.h*i 
decrease in liver glycogen was quite , con.slant on, the 
.control, high fat and high protein -diets; ah iiict;eaje 
was found on the high carbohydrate diet, lliis- dnig 
resembles sodium sulfadiazine in that the blood Ic'fl 
remains high and its effect on liver, glycogen is sint 
ilar; however, it does affect blood sugar, which 
characteristic of sodium, sulfadiazine. . ‘A ,* 
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TABLE 3 


Medication 

I 

A 



B 

i ^ 

2 

3 

■■■■ 


■IKHi 


4 

Sodium Sulfailitazolc , 

1 2 0 

28*^0 

19.0 


— 44,4 

— 16.7 

— 26.2 

— 10.6 

Soduim Sulfadia^tine 

! ^ ^ 

2 0 


0 

— 24 6 

— 27.0 

— 39.0 

-f 2,4 

Sodium Sulfapyridinc 

1 47.7 


68 8 

50.5 


— 31,0 

—44 0 

— 3 5.0 

Sodium Sulfa pyrarinc 

I 9 3 

12 5 

19.2 

24 0 

—30 1 

—33 7 

— 33 9 



A. 


rise m blood Migar 
Control diet 
Hfph fat diet 
High protein diet 
High ettbohydtate diet 


B, 


Control diet 
High fat diet 
H'gK protein diet 


Although tlic sulfonamide drugh exert sonic effect 
on carbohydrate metabolism, the changes in blood 
sugar and liver glycogen are not parallel ; two different 
mechanisms seem to be involved. 

Sodium sulfadiazine with a high carbohydrate diet 
seems preferable to others, if one wishes to avoid 
changes in carbohydrate metabolism during the ad- 
ministration of sulfonamides. »*' 
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Peptic Ulcer and Dyspepsia In The Army 

By 

SIR HENRY TIDY. K.BE. DM. E R t P. 

DiiGESTO) FROM nmnsii mh) j., oct. 16, 1943, 473-477) 


T liE' incidence of dy.spepsia of all types in the wai 
of 1914-1918 was low. The prevalence of dyspep- 
sia, organic and functional, in the Army in the present 
war, is not dne to an increased incidence caused by tlie 
, war, hut is to be regarded as a reflex of its incidence 
in the civilian population, which has greatly increased 
in the pa.st 20 years. There is no endence of the un- 
due development of fresh cases of peptic nicer after 
entering the army. Of admissions to hospitals for peji- 
tic ulcer in 1942. the onset of the diseases occun'ed in 
civilian life in 81 per cent. Of admissions during tlie 
same year for dy^pepsia not due to peptic ulcer, the 
onset occuned in civilian life in 75 jter cent. Tlic num- 
her admitted to hospitals for minor digestive '.ymptoms 
in the Army gives an exaggerated picture of the pre- 
valence as comiiaied with civil life, hccau'^e symiRoni'' 
due to pre-existing peptic ulcer tend to recur in the 
Army, owing to unavoidable routine, and will recur 
under the best conditions of diet and cooking. Of ad- 
missions to hospitals for dyspepsia, peptic ulcer formed 
58 per cent and non-ulccr dyspejjsia formed 42 per cent 
Men suffering from real peptic ulcer are not suitable 
for life in the Briti.sh Arniy under ])re.sent conditions. 
Men suffering from indigestion due to other causes can 
in many cases make useful soldiers provided the)^ arc 
not detained loo long in the hospital. Cure of symptoms 
ought not to be attempted because an excess of medi- 
cal care and investigation results in exaggeration of 
symptoms and repeated admissions to hospital. There 
al'pears to be a rarity of complications of ulcer in the 
Army, as com])ared with hospital admissions of com- 
parable age-groups in civilian bospitals, but this ap- 


parent rarity is not real. The low mortality from hem- 
orrhage and perforation is similar to that in civilian 
males under 40 years of age. The comparative inci- 
dence of indigestion between male and female personnel 
is .similar to that among civilians. 

The types of indigestion occurring in the Anny mar 
he classified as follows — (1) Peptic ulcer, (2) Gastri- 
ti.s and functional dyspepsia, (3) Miscellaneous group, 
—-a small group divided among the diseases, cholecys- 
titis. appendicitis, duodenal diverticulum, and cancer 
of the stomach. There is a huiisicut dysprp.\ia affecting 
men soon after their admission to the Arim. and us- 
ually ivcll taken caie of hi the unit medical officer. 
These cases ought not to be hospitalized or sent to 
specialists because of the danger of converting them 
into chronic dyspeptics and useless soldiers. 

“Funtional dtspepsia'’ refers to symptoms due to 
pht'siological disorders without evidence of organic 
background. “Gastritis” is now used wdth a technical 
meaning b)' gastroscopisls. and should be reserved for 
this. Eight) per cent of the functional cases dale back 
to civil life wdtb an average duration of seven years. 
M9iile gastroscop)- reveals a small perceiuage of organic 
gastritis, I am not persuaded that clinical syndromes 
can be connected w’ith the different types of gastrn- 
scopic gastritis, in spite of statements to the contrary. 
The radiological diagnosis of duodenitis is again some- 
thing that has not been satisfactorily connected witli 
clinical facts or -with pathological studies and indeed 
the radiologists often disagree about it. Possibly the 
term indicates at times uncertainty as to wdietber an 
nicer is or is not present. 
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^ Ot the tutictioiial c.i^^es^ some are due to dtsturbaute 
of function, some are psjchonemotics, and others be- 
come psychoneurotic. These cases are resistant to treat- 
ment, and the longer they are kept in the hospital, the 
sooner they are readmitted, because retuni to the stress 
of duty causes relapse After at most 10 days' rnvesti- 
gation, pro\ided organic lesions have been utled out, 
these functional cases ought to be returned to full duty 
and normal Army diet, and dealt with b\ the unit med- 
ical officer, uho by obseriation can decide whether or 
not the man should be letaincd in Ins unit or category. 

Too much expert investigation in hospital has a bad 
reflex effect on the functional case. Gastroscopy ought 
to be resen-ed for cases in which neoplasm is suspected, 
or in uhich one suspects an ulcer which was not radio- 
graphically revealed. In the Army it should not be 
used for the identification and classification ot gastritis, 
as in civil life. If the unit medical officer will keep 
these men on dut}’, many of them become inured and 
are thus saved for the Service. The medical officer, 
through ordiiiaiy examination, may occasionally miss 
an ulcer, but the Army expects occasional mistakes, 
and, in practice, catastrophies arc rare. These func- 
tional cases in civil life are those whose careers are 
marked by frequent absences from work. In the last 
war, among British troops, functional dyspepsias, like 
ulcer, were not 'prevalent. 

Many functional cases are retained in the Army be- 
cause the medical officer cannot recommend their dis- 
charge for non-ulcer dyspepsia, but some of them are 


Army hfe. Were aU these cases truly cases of niter- 
'Or could Army cooking have something to do uith li?' 
Botli these questions were settled in the negative: it 
was found that they wcie actually cases of definite ulrer 
and that the majonh of them dated back many vears 
in civilian life. Xatnrall}. of course. Army cookmc 
did precipitate breakdovvns. Even with the newer re"- 
cruits coming into sen-ice, the flow- of peptic ulcer cases 
continues. Why is it that in the last war, witli as 
good cooking as now, the rarity of ulcer vvas so often 
remarked? Up to the end of 1915, the discharges from 
the .Army for “inflammation and ulceration of the 
stomach” were 709. In the piesent war, up until 
December 1941, the number discharged lor peptic ulcer 
was 23,574. Table 1 shows the present position oi 
peptic nicer, through the breakdown of 800 medical 
cards taken at random from -the first four months oi 
1942; 

The main supply of peptic ulcer in the Army is still 
the recurrence of symptoms which started in civil life 
and the position is similar for non-ulcer dyspepsias 
The policy of tlie British Army is to invalid from serv- 
ice all men with accepted diagnoses of peptic ulcer, 
with exceptions in the case of key men. In the Army 
it is not feasible to form a special unit of service for 
acceptance of ulcer patients, because it entails dietaiy 
measures impossible on a scale suitable for so large a 
class. 

The diagnosis is important because a diagnosis of 
peptic ulcer is permamenL The diagnosis today rests 


table I — ^Analysis of 800 Army Medical Cards of Peptic Ulcer (Random Selection from Military Hospitals in B*itam; Early 1042) 


Onset of j 

Symptoms 

1 Total 1 

Under 40 Years 

Average 

Arc ! 

Duration of S^raptom* 

Cases 

Simple 

Haemorrliape 

1 Perforation 

Cases 

Simple 

Haemorrhage 

Perforation 

Gastric ulcer: ' 









1 Yrs Mths 

Yrs. 

srjii 

Qvilisn 

105 ; 

98 

3 

4 i 

92 

85 

3 

4 

32 

7 

7 

4 

Servtce 

39 1 

24 

! 4 ! 

11 

33 

20 

4 

9 

31 

5 1 

* 

7 

Total 

144 ' 

122 

7 j 

15 1 

125 

105 

7 

13 

32 


5 

6 

Duodenal ulcer. 













Civilian - 

543 

319 

14 

10 

472 

451 i 

14 

7 ! 

32 

2 

6 
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TotU peptic ulcer. 
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648 

617 
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Service 

152 

120 

9 

23 

; 133 

1 105 

9 

19 

1 
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Total 

800 

1 737 

26 

37 

607 

1 641 ! 

1 26 

30 

1 I 



quite useless as soldiers, and many arc discharged when 
they have been sent to a psychiatrist and diagnosed as 
psychoneurotic. Some, however, are unfit for Army 
service because of the disability caused by their dyspep- 
sia, and should be discharged. 

The medical profession was taken by surprise by tlve 
large number of admissions to hospital diagnosed as 
suffering from peptic ulcer as early as October 1939. 
The profession had failed to recognize the extent to 
which the various dyspepsias had increased among the 
civilian male population during the past 20 years, and 
they assumed that the influx was due to the effects of 


too largely on the opinion of radiologists, not all ot 
whom have had enough experience in gastroenterology 
The doubtful radiological opinion is sometimes accepted 
as conclusive by a physician who is himself in doubt 
I believ-e that at times cases which are at least doubt- 
ful both radiologically- and clinically are being given the 
definite diagnosis of peptic ulcer. The position^ must 
not be regarded too strictly from the point of view of 
the gastric specialist. The essential duty of a mediral 
board is to decide if a man vv ill make a “useful” soldier 
in any category. I do not believe that the Army n 
losing many- useful men because of gastric disabilifie' 
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Notes on Nutrition 


Nutritional problems cmphasi::cd by the tvar (com-, 
mimication from Colonel Paul E. Howe, Sanitary 
Corps, A.U.S.). We need to know more about how 
war conditions affect the nutrition of the active soldier. 
Are there any nutrients or combination of nutrients 
that will permit the soldier to overcome the effects of 
altitude, heat, cold, pliysical fatigue, recovery from in- 
fection or wounds, or the nenmus exhaustion of noise 
or extreme excitement? The effect of heat, humidity 
or cold on the appetite is an important problem. The 
dramatic disclosures of studies on vitamins have con- 
ditioned 'medical men to think of vitamins as of fore- 
most intciest, but there are reasons suggesting ' that 
we re-examine our knowledge of proteins, amino acids, 
fats, carbohydrates, and energy requirements under 
conditions which eliminate the effects of insufficient 
quantities of other nutrients. The purification of vita- 
mins and amino acids has opened up the field of in- 
vestigation of their effect on man and on his require- 
ments. The satin ation test has hecn used in evaluating 
the needs of individuals and as a base line for evaluating 
the lower levels in body fluids. Saturation of an indi- 
vidual with particular nutrients indicates the maximum 
intake that is probably effective unless this concentra- 
tion rc.sults in a modification of the effects of other 
vitamins or in the Ijody processes. Comparative nutri- 
tion as an avenue of approach to the study of man’'> 
requirements holds out much piomise. Promisitig in- 
vestigations include the study of the relation of individ- 
ual nutrients to body function, the effects of combina- 
tions of various nutrients, and the influence of nutri- 
tion, adequate and inadequate in preventing, causing or 
modifying fatigue, physical fitness, stamina, aging, and 
general health. 

Loss of vitamins in sioeat. Experiments show that 
the loss of the vitamins due to sweating is not sufficient 
to affect adversely an indiviilual whose dietary intake 
is adequate according to accepted standards. Those 
vitamins which were tested were ascorbic acid, thiamin, 
riboflavine and pantothenic acid. Profuse sweating was 
induced by^ heat and increased humidity and exercise 
and samples were collected in stainless steel pans and 
analyzed by satisfactory methods. This information was 
particularly' needed because of the profuse sweating of 
soldiers on active service in tropical regions (J. Biol. 
Chem. 14S, 359, 1943). Other experiments (J.A.M.A. 
122, 426, 1943) included niacin, with similar conclu- 
sions, but indicated that thiamin may be lost in serious 
amounts in sweating. At present it would appear that 
no very good case has been made out for serious loss 
of vitamins through sweat and that the extra adminis- 
tration of vitamins to persons constantly engaged in 
occupations which cause sweating is scarcely justified. 

B-vifamins in sprouted cereal grains, klany reports 
have shown that the seeds of cereal grains, which are 
notably lacking in ascorbic acid, can develop significant 
amounts of this vitamin if they’ are allowed to sprout. 
.Soybeans, most varieties of which are inedible, may 


in some cases be rendered edible as human food through 
germination. In the sprouting of oats, wheat, barley 
and corn, the thiamin content changes little, but there 
is a marked increase in values for riboflavine and niacin. 
(Science, 97, 562, 1943). Increases also -were noted 
in the values of biotin, pantothenic acid, pyridoxine, 
folic acid and inositol. It is evident from these results 
that the possibilities of making full use of our available 
cereals still remains to be explored. 

Inanition and blood cell formation. Bone marrow can 
be rendcied hypoplastic by starvation with a resulting 
hypoplastic anemia. The question as to W'hcther this 
effect is due to starvation per sc or to specific inade- 
quacies can hardly as yet be .said to be settled. Specific 
deficiencies in the B-vitamins arc known to cause pro- 
found blood changes. Folic acid has a definite function 
in maintaining normal bone marrow (Science, 97, 404, 
1943). Yet it has been shown that significant changes 
in the blood of rats can he jiroduced by feeding nutri- 
tionally adequate diets of inadequate amounts. Inanition 
itself is now’ known to produce a leukopenia, unrelatcil 
to any deilciencv in the known vitamins ([. Nutrition. 
25, 511, 1943).' 

Nutritive value of butter fat. Is butter fat of higher 
nutritive value than certain vegetable oils? If so, is this 
because butter fat contains some .saturated fatly acid 
or acids of high molecular weight? Could it be thai 
such superiority, if sugge.sted, might be due to the asso- 
ciation of lactose with the butter fat? No difference 
W’as noted ivlicn sucrose was the sole source of carbo- 
hydrate, whether butter fat or vegetable fat was used. 
In feeding rats which had been deprived of mother’s 
milk at an early age, liutter fat gave much belter grow’th 
rates than vegetable oils. (J. Dairy Sci., 26, 429, 1943). 
However, with most carbohydrates, corn oil fattened 
better than butter fat, but when lactose w'as used, butter 
fat was the better food. The conclusion w’as that butter ' 
fat must contain an unknown specific compound or 
compounds w Inch, in the presence of lactose, possesses 
grow’th promoting properties. However, changes in 
the intestinal flora due to lactose may be of importance. 
The basic conclusion was that “nature has put lactose 
and milk fat together as an optimum combination for 
the young animal.” 

Vitamins and the grozvth of tumors. The whole ques- 
tion of the relation of vitamins to human cancer is far 
in the future. At present it has been found, in experi- 
ments with azo dye hepatic tumors, that the use of 
liver, yeast, milk and mixtures of certain grains re- 
tards the incidence of the tumors. Casein and ribo- 
flavine have the same effect. A diet low in calories 
also reduces tumor incidence. Recent rvork show'ed 
(Cancer Research, 3, 296, 1943) that large amounts of 
riboflavine in the diet prevented the development of 
the tumors; a reduction in the amount of pyridoxine 
fed likew’ise largely prevented tumor development. In 
sarcoma, (Am. J. Cancer. 37, 54, 1939) tumor growth 
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wax twice as great 'when pyridoxme was present 'in 
the diet. > 

Injlucncc oj bioliii upon susceptibility to nialaria. 
Tlie study of biotin deficient cliicks and ducks after 
inoculation with Avo different plasmodia, suggested that 
biotin deficienc}' tends toward a more severe infection. 
The' problem, even as an experimental studj% is too 
complex to afford us definite information but the results 
are interesting and stimulathig ( J. K.x]5. Med.‘77. 557, 
1943). 

Metabolic chaiiffcs during shock. \\’hen shock wa'« 
induced in rats by bleeding, it was found tliat recovery 
was associated with a rise in blood amino acids. The 
rise in blood amino acids nnly began to appear when 
the mean effective blood jircssure had fallen to between 
80 and 90 mm nt Mercury. — and it may' be assumed 
that the state of the liver circulation had much to do 
w’ith this metabolic change. Blood sugar rises in .shock 
only when there is a g'ood supply of glycogen in the 
liver. Epinephrine plays a role in this hyperglycemia 
of shock, -since in animaU in whidi the suprarenal me- 
dulla had been removed there was no rise in blood sugar 
during shock. 

Anti-gray hair jaclor. Few problems have occasioned 
such battles of opinion and contradictory reports as the 
problem of the influence of dietary factors on the color 
of tlie hair. A reliable and well controlled experiment 
(Proc. Soc. Exp. Biol. i\Ied., 53, 47, 1943) on 19 per- 
sons with gray or white hair, showed that in only two 
of them did an actual change in color of the hair occur. 
Their hair turned dark over an S motith period of 
feeding with brewer's yeast, calcium pantothenate and 
para-aminobenzoic acid. Any' reports of results of more 
positive nature have always been denied by further 
investigations. 

H.rperhitciits with radioactive .codiinit. The chief 
value of these studies thus far lies in the discovery 
that the antrum of the stomach absorbs a hundred 
times as much per unit surface as the acid .secreting 
body of the stomach (J. Clin. Invest. 22. 103, 1943). 
The rapidity' of the absorption of sodium was shown 
by the fact that appreciable amounts of radioactive so- 
dium W’ore found in breast milk within twenty minutes 
after administration (Proc Sue. 'Exp. Biol, riled. 52, 
223. 1943). It is also important to know that sodium 
is actually absoibed from the stomach itself. 

Etiology oj blacktangue. Experiments with canine 
blacktongue shows that when the disease is jiroduced 
by' the nonpurified Goldberger diet the animals under- 
go tremendous weight loss at the time of tlie appear- 
ance of the mouth lesions, and that many of them re- 
COTcr after the administration of saline, dying later 
without ’oral lesions ; but when the disease is produced 
b.v a purified diet very poor in niacin, they do not ex- 
peiience the profound weight lose, and some of them 
die without ever developing blacktongue. It would ap- 
pear. therefore, that blacktongue does not necessarily 
accompany fatal niacin deficiency in the dog. and that 
the manife.'.tations of blacktongue in dogs fed a purified 
diet are different from those in the Goldberger type of 
disease. Since the Goldberger diet contains corn meal, 
there is the possibility of some factor in corn having 
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etiological importance in the disease. Thi> is hard to 
atone with the fact that not ill human patients with 
pellagra eat significant amounts of corn (Proc 
Exp. Biol. Med. 52, 263, 1943). — 

.Imnw acid composition oj animal protein. The im- 
portance of protein in tlie diet is well known, and it 
also has become known that of the amino acids, ten are 
essential and indispensable in the diet of the rat. Recent 
rcseaiches have indicated that all of these ten, with the 
exception of histidine and arginine, are alsm necessary 
in tlie diet of man. Recently careful analysis of the 
amino acids in meat proteins using the best analytical 
V methods (J. Biol. Chem. 148, 431. 1943) shows' that 
in the muscles of all animals and edible fowl and fidi, 
the proportions of amino acids making up the proteins 
are constant, and arc in the following order: lor cien 
10 moleailes of lysin, there are approximately 9 of 
serine, 7 each of 'arginine and theionine, 4 each of 
phenylalanine and tyrosine. 3.5 of theioume, 2.5 of his- 
tidine ;md about 1 each of tryplophtme and cystine 
iMeat funiishes the nutritionally ‘‘hesf’^ souice of pro- 
tein because of its bigli biological value, and when 
cereal 'or other sources of protein are used for the 
bodily needs, larger amounts must be eaten to obtain 
the needed amount of amino acids, because it is the 
amino acids themselves which are basic to tissue syn- 
thesis. 

Pyrido.eine in dermatology. Using a method of assay 
for ])yridoxine which has nut been proved accurate, 
sonic clinical observers describe some wonderful results 
in the treatment of sebonkeic dennatitis, atopic eczana 
and" eczematous eruptions of unkmown etiology. It is 
felt by the reviewer that their presentation fails to, 
offer any convincing evidence that injections' of pyri- 
, doxine exert any beneficial effects on these ciisca'c*- 
(.Arch. Dennat. Syph. 47. 631, 1943). 

Further studies on the natural focophcrols. Xew 
fields. of investigation with respect^to glyceride, sterol 
and fat soluble vitamin, have lieen xipened up by the 
isolation of pure alpha-beta-, and gamma-tocophei oh 
from wheat germ' oil and^ cotton seed oil. using tech- 
niques of molecular distillation and cliromaiugraphy 
( J. Am. Chem. Soc. 65, 918, 1943). 

Treatment oj jamilial iodiopali 
loith aseorbic acid. .Alllrougli 

iodiopathic and familial type is very' rare, it is of in- 
terest that ascorbic acid in moderate doses apparently 
cures the disease, probably by' combining with and oxi- 
dising the abnormal pigment to nonnal bemoglohm 
(Brit, 3ilcd. J., I, 721, 1943). 

Niftritional Principles oj Mass Feeding 
Tlie problem of feeding large annics, as well as the 
new outlook on the feeding of jiopulations thiouglio‘4 
the world, has made it necessary' to scnitiirre not only 
the efficiency of production and transportation of food, 
but also the validity of imtritiona! principles^ o' 
have long been accepted. Some of the problems Iw'C 
been fiixcussed,recently by Captain Berryman and Co - 
one! llowc of the Sanitarv Corps (J. Am. Med. Assn. 
122, 212 (1943). ' 

An important practical consideration is the 
pcii'uibility" of any single fond item or fowl das.s. i 
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extent to which one food can be hubstitnted for another 
>honld be appreciated, and from this standptdnl the 
nnique contribmion of the food to tlte diet, or its special 
fnnctioit therein, must be considered as well as the 
actual juitrilive content. Obviously also, the actual 
amount of a given food which is likely to be con^unled 
i" as iinpOrlam us its quality. For example, although 
Irish piitntoe.s are not nearly as good a source of vita- 
min C as Strawberries, the former are consumed in so 
touch larger amotmls than the latter that the contribu- 
tion of, the potato to the diet even in regard tn vitamin 
C is an important one, 

Berryman and Howe publish a useful Fooif Snbsti- 
tuiion Chart, as well as a table indicating the nutritional 
contribution of various classes of hiods, based on food 
prescribed for the United States Army f Field Ration 
.\). From the stattdpoint of nutritional contribution, it 
is significant that meats contribute to uiuc out of tu'cku' 
imptwtanl nutritive compoiinits. milk prodnct.s to (irr. 
yrahi products to chht, and potatoes to /ao. It is 
noteworthy that eggs, w bile contributing certain 
amounts of matty nutritive components, arc actually, 
tor the soldier, a good srource of riboflavin onl}'. The 
maxim “eat one egg almost every d;iv" therefore, ns- 
snmcs less importance since the riiinflavin can be ob- 
tained by the addition to the diet of small extra quan- 
tities of liver, 'whole grain jirndncls. or ribviflavin-en 
riched flour. The maximum “eat two vegettibles ever\ 
day. one of which is leafy green or yellow" is impoitant 
particularly because of the ]>rovitamin A and ascorbic 
acid, as svell as the iron content of such foods. If all 
leafy green or yellow vegetables were removed from 
the diet .specified as Field Ration i\, the planned level 
of vitamin A would still he much higher than that 
recommended by the National Research Council. Vita- 
min C u’ouk! also remain at acceptable levels. 

If we should not eat “one citrus fruit a day," the 
chief loss would be in vitamin C. Such a loss might 
be offset by the consumption of tomatoes, potatoes, and 
sprouting legumes or grains. 

Grain products are imjiortaiii .sources of essential 
nutrients and a reduction in intal<e would affect the 
caloric and cliiainine levels c.specially. Fats, sugars, or 
syrups might replace the former, and thiamine could 
be obtained by an increased intake of meats, legumes, 
eggs, and certain vegetables. However, a drastic dc- 
crea'-e in the consumption of grain products is unlikely. 
An imminent pns.sibility is a reduction in the intake 
of meat. It has been recommended to “eat one seiz- 
ing of meat (or fi.sb) every day.” Should the meat 
content of Field Ration A be reduced from O.SS to O.-l 
pounds per man dail}*, the caloric intalce would be 
reduced alionl 500. the protein by about .30 g., phos- 
phorus by 300 mg., iion by 4 mg., thiamine and rilro- 
ilaviti by 0.4 mg. each, and nicotinic acid by about 10 
mg. While thi.-, appear.- to be a serious lo.ss. it is note- 
worthy that tile decrca-c in protein would still leave 
a level of 100 g. of protein which is above the reo-un- 
inetKlcd daily allowance of the National Re.searcb Coun- 
cil. If the loss of meat can lie offset by an increase of 
egg.s and m'.lk and of grain jiroducts and legumes, the 
intake of protein, as well as of certain of the 13-vitamins, 


would be largely made uji. It i.s imporlanl that the 
public should know that the most practical wa)' of 
oiT.setting a decrease in available meal prodticts is by 
increasing the consumption of grains and potatoes. 

A cliange from tlic tenet “one pint of milk a day 
per person" is not easy to accomplish, since milk and 
milk products arc very important for supplying cal- 
cium and riboflavin. Nevertheless, even this maximum 
can be modified. 

Tlierc are many diflicultics which arise when food 
-nlislitution is allcmpled, not the least of which arc 
establislicd food habits and palatahility. It is to be 
noted tiiat Berryman and Howe, like most persons ex- 
jierienccd in the field of nutrition, do not favor the 
growing habit of taking vitamin pills as a means of 
correcting jiossiblc deficiencies in diet. Routine use of 
Mich products is rarely necessary, nor is it economical. 

It is forinnate that so much Uionght is being given 
to the practical details of nutrition. Recent interna- 
tional conferences have made clear the ambition of the 
United X’ations to make nutritional improvement an 
important goal in postwar planning. To carry out this 
ta-k, a plan which gives attention to efficiency, econ- 
omy. and suhstiunion is important. Increased jiublic 
interest and better di.stribntion of essential food among 
the various classes of the poptilalion through limited 
government control, rationing, and increa.scd intrchas- 
mg power, may re.sull in a lietter general state of nutri- 
tion tlian exi.stcd before the war. .-Vccording to Yoii- 
mans (J. Am. Med. Assn. 122. 11 (1943)), this seems 
to he the situation in England. 

Effect of fat OH cold fu at ion. It appears that fat.s, free 
of vitamin 1), may exert eitlier a beneficial or a harm- 
ful effect on calcifictition. It is harmful when the die- 
tary phosphorus is low, beneficial when the dietary ])hos- 
pliorus is optimal. Fnrlhennorc, fat does not aid cal- 
cification when led tx) animals which are receiving a 
high-phosphorus, low-calcium diet. Its cfTcct is clearly 
(lift'crcnt from that of vitamin D, hut is not otherwise 
understood. (J. Nutrition, 25, 479, 1943). 

Color blind iicss and z’itanuii A. The results, of trials 
m w liicli vitamin A has been given in moderate to large 
doses to color blind persons seem to he <iuile negative. 
No improvement could he shown to have taken place 
(Science, 45. 554, 1442) (Science, 97, 561. 1943). 

Possible intcrdcpcndcHLc of the B-vitamins. Our 
knowledge of the efl’cets of the various vitamins on each 
other IS limited. There is reason to believe that thiamine 
mobilizes rihoflavine in the liver and during mohiliza- 
lion some rihoflavine is excreted by the kidneys. (Am. 
J. Med. Sci., 205, 852, 19-13). There is as yet no 
evidence that the use of a single vitamin ever does cause 
excessive loss of utlier vitamins, because the use of a 
single vitamin, in case it is lacking in the diet so stimu- 
lates apiietitc .ns to cause a saiutory increased food in- 
take. 

Parentend feeding. AltlioUgh only about une-fomtii 
to one-third of the body’s daily caloric requirements 
can he sujiplied through rectal feedings, it has been 
shown that it is profitable at times to administer per 
rectum salt, w'ater, dextrose and amino acids (Arch. 
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nis. CliiklhufKl, IK, 22. 1045). Mticli proj'ros I.-) beifif; 
inntU‘. in Uu- ti.suvif aminn acids imravenintslv in Amct»- 
ca. (Medrciiie, 22, 7i. iy43). 

C‘(>d tk-rr Of'/ md the protluclioti 0 / t-itamin Ji tlr- 
jtcii'Kt*’,'. Old liver nii auttravfs the s'nipti’ins <4 vitnniih 
E tlciicicncydn raidiiN asid exeq-t when 

!iit' C'h! liver (If! ha- her!! hydrojteffated Ivdon- afir.iinis- 


iratbn /.f. Xntrifion. 15, 367.' !913j.. Cod liver oiler 
other laH, ivhen tiny become rntidd bring ahoul'dic 
destniction of vimniin Iv by aiitoxidaiion, /T. Xutritifw 
23, 625, 19 1.3). '* 

rrr.ff coined by P'-rmt^don inra Kulndon Re- ' 

Moai, jiuWlihM m-mthly by Tbe Kutmion 
J rfr;’'''"'’', 2Iew Vnrfc, y. r. p.r yS 

In OAjA and Ciniftdn. rJM in otbi-r cnirntrlf.). 
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Tne Ictnux-Ai. OtlCS 'h') WAR 

rffailbi fiiitw fUiieiU A to be rtnij’f.iinlaiei! '<n -ti'iifft 
Oil' inijinrtatire i,'! inaitiiainiiie ftiedifal jfrnrn.'iR 
ilnnii” ibf v.ar fi ri>*d .Xny pst'-amn nr H'lo'.ypt oj><r- 
'itf'i Wf.rkitig iiv.i 'iriming jdaht oliicii piudiirc- a -.Mnt-- 
tiiir jnsustfd i-> regtudtd fe- an e-antial hiln-rer, -ubject 
to the te-tnetiiifK obieb. g.vvii'.? ids ritaneiiit; hde 
liiJongli [Mj-er i- [R-iniittid the join n 2 inr rdi jir,-i-i!iv.! 
pnrjnKc.i. isi anioiiid- n|ipr«>.\?!!a!eH e<j!ml to j»re-oar 
n''ag<‘. Tbe grrax tronbb- i- m '.niinvwr, A jonuird v.b!cb 
d'lo nut pos.-CA- it- own nrititini; iibini may -ndvitnU 
find it !«is to change tirinter-. atni tliis ii;!- OvCurrni 
dfirlog tbe past year witii lids per iodJral, Cntitraeis at* 
only iis good a- the rditliiy 05 tli*’ eontraeU-r to ddiver. 
There i- nothing lie um dn v.tun nbot of his si.iiied 
labor vcilnnli'ers oi i- dr.iUt d. 

Dnrint; the past tear tito .o-t.s ot pu5(l*ic<iv>n itavc 
ti-en sh.irply ami tint fact, along with the itctd of r<'- 
dneaig tin* mtinpower wsr'il in produnion of the jonmat 
Uai- made it neev— ary to reilnce the number of pURv- in 
the jonrnai. Cuts niil he, on tlu- tthoh', -malicr. 'J’here 
will be finvcr -,ini()Ie join nab to -eitd onl ty th"-c tviio 
WTim them. Author- may be testrieted to some extent 
on the. iinmlKT of leprinte tthidi can he .-upplicJ to 
them. The tntaJ tonnage of pajicr is reduced 15 ptr 
cent, and it-, weight al-o reduced, but u i- still exceneui 
for type and cut-. Tu spile of all this, tlie. -iib-cription 
price will have to temain the same as now. 

Xohody bmnv.s lietter than a inedicai editor tlie 
pre-ent. unprcccticnled diiTieuUy in obtaining original 
' contributions. Medical men of military age .arc mostly 
in the armed scivicc.-, wliere their iipiiorlunity to write 
scientific articles is rednccfl praclicaUy to zero. The 
older men at home are engaged in strcmimis teaching 
work or in jirncticcs swmllcn liy the absence of their 
younger colleagues. Research work in the universities 
is reduced, except as it applie.s to war problems. There 
. is not the fiow of articles which UMially fills the editor's 
basket. Actually, it is dinicult to get cnougli original 
■ contributions to carry on. Tliis deficiency can, with 
the reader’s indulgence, be made good to a certain 
extent by reviews, abstracts and gencr.al articles, and 
even at limes by copying of articles of unusual inter- 
est,' From letters received, it appears ibnl alt our readers 
thus jar conlactcd, prefer Uiat the American Journal 
of Digestive Diseases should adopt this policy rather 
•- than suspend publication. Some of them believe that 


this jo'iiiiai fdl- an hnjv 'riant if not indi-pen-nWe 
in tile M-bvme m; .\m. rican lUi'bc.t! jHiblicatioa, e-jii 
vi'diy -inci it i~ timv an infkpendcnt organ nitlitnl 
a(rt!ia;;i<ii v.nb any lortnal nndica! as-'-K-iruioii. 

\Vi' .'ire going io c.irrj on, and I'.c hqie tint ti.v 
reader v.i!! jha! ivin'b- war lin- rruide i'-s tmi.nv 

'■i.iU uft ntedavd ju riudicab, brighter day- lie a!-'‘ril 
Wf utfj anieb.'.. nnu review-. If y<rti can iitlp', klV 
be.t! tiom you. 

Hc.utntotu .S. Cxniei!, 

(■(IKT lUKADl.VnOX DAMAGE OF THE IF- , 
■n-:sTlXb:.S FOLLCMVOcf; TEMA'DIEXT of 
GVX ifCOIjOrJCAI. COXDllTONF ‘ ' • 

''r'lli' buifrti of dee]) x-ray therapy ur ladiiiui thmiy- 
'*■(11 gcrK'C'j'ogiea! eonditions i', widely nc'igniVci 
Diw to die ]>ruximily (4 the orenn-, botvever. ismg/i- 
tatjoii- rii tadt.-ition tlierapy i-aiwx'*. ahv.us la avn-dtl. ■- 
Tbv-e -idc cfi'i’tns nil uslier ntgaiis (ban the cm'-' •,ehit!t 
Inve iwi 11 t>! igin.'slb -iibiniticd to this therapy have tw! 
I’Ciii a-, widih' di-cu-wd a- it 5ecni<^ neeCsstrw Tih i- 
d'le pstrttally to ihe difficulty in substantiatme (he 
finding- by biojt-; runiro!-. On the' other liatKi there 
k'-ion-, arii'ieialb prixluced by our therapy, are not 
gtiitraily tltscm-cd or widely publicized. Ilovsc'cr. 
-oinc autbor.s liave recently -tndic'i the eitccU aiaj 
nvtde Icnown -'11110 very striking results. 

The kiwer inte-tin.'il canrd and some parts et f® 
.-ina!! itife.sline.s are in the immcilintc vicinity wi the 
itbeni.-. ft is not .a-touisbiiig' tliat the aforeraeauoac*j 
organs occasioiiuUy receive .some of tb.c radiation d*i* 
w.a- mc.atil for tlie uterus. \X'c liavc only linti’en 
kuovvledge of the amouui of irnidiation u hich Ihc nnr- , 
m.al bowel can tolerate tmd we knotv still hiss *^5 
what extent the bowel is able to recuiieratc from dam- 
age due to radiation tberaj)}'. We can, tlicrcfore. w - 
only uw g!a<i that Wigby sutdied cxhau.-tivcJy tl'CS'’ 
qiic-iions. 

Wigby differentiates the bowel complications from a 
cliiii«d jioinl of view as follows; There are those cases 
in which the bowels show no reaction whatever ; tUeto 
arc those with only diarrhea (first degree reaction j ' 
and there are those passing blood with frequpit stoo . 
(second degree reaction) and those developing s 
turcs of the gut necessitating colostomy (third degre 
re.action). The first degree reactions show'hypeto^« • 
(■often with telangiectasis) and bullous edeina as s ^ 
by proctoscopy. This reaction usually begins unns 
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lIk ihirj week of rt^nUJicti ircatnK'nt. although it 
tua_\ occur mouths or even yoar^ after completion of 
the rtuliatiou. This type of reaction generally heals 
whhout medical treatment. The second degree re- 
actions are those in which, he.sidcs the signs of the first 
rcaetions, pnvtoscopy .shuw.s some ulceration? with 
many bleeding jruints. Rectal pain i.s fairly common. 
There may he typical jnmehed-out, single lound ulcers 
oi tnnUipie ulcer? of a "‘beefy" red appearance and a 
temporary stricture may occur. The medical treat- 
ment is that of a severe prciClitis. The third degree 
reaction,? arc those which progress tv> fibrosis, affecting 
one or all intestinal coals. Whichever degree of 
fibrous stricture result?, it will be permanent cxcejit 
for the dilatation which may be accomplished by the 
fecal stream. Surgery i? indicated in the majority of 
thCv'-e cii.ses, 

Extreme fibrosis of the posterior half of the pelvis 
is cncomucrcsl frequently. Some of those who ex- 
perienced reactions had received more treatment than 
certaiti of those suffering severe third degree reactions. 
Even by staying well within the limits of accepted 
dosage, reaction? ticcnr several months as well as year.? 
later without having any immediate reactions after 
treatment. \'ery often, the symptoms of this reaction 
may he mistaken for the hopeless recurrence of the 
carcinoma. Roentgenologically it is difncnli to dif- 
ferentiate these artiffcially pnsduced strictures from 
those due to recurrence or progression of the carcinoma. 
Radiation changes in the bowel, however, tend to affect 
a larger section of the bowel, than a recurrent neoplasm. 
Imjwrtanl also is the loss of elasticity due to wide- 
spread fibrosis. The clinical signs are those of chronic 
bowel obstruction or intractable diarrhea. 

Wigby's report dcal.s with 77 case.?. Fifty-seven 
per cait had clinical evidence of large bowel reaction. 
This is a wery high jicrcentage and it is the greatest 
importance to he aware of this alarming fact. Luckily 
only 6 ca'-es or 8% needed a colostomy. The rectal 
bleeding in some case.? never tli.sapjieared even after 
prolonged treatment. The roentgenograms, which 
Wight' publi.shes, de.scrve our greatest interest. 

Pathologic anatomical .studies of such conditions are 
discussed by W'arren and Freedman with distinct pri- 
mary and secondary criteria to support the diagnosis. 
The primary [joints to be looked for are h.valiniration of 
the connective tissues; abnormal fibroblasts; telangiec- 
ta.sia and hyalin degeneration of the walls of the blood 
vessels. The secondary diagnostic features include the 
endothelial abnormalities, phlcbosclcrosis. the changes 
in. the muscle fibers and the epithelial alterations. The 
micro-photographs which the authors publish arc espe- 
cially enlightening. 

llyallniyation of radiation reaction may be simulated 
by the hyaline fibrous tissue of chronic innammalion. 
but with ex[)erience the peculiar swollen, glassy, aCi- 
brlllar matrix of radiation reactions can be fairly well 
disUngukslied, Rapidly proliferating fibroblasts in or- 
ganizing and healing processes and in active grannla- 
lion tissue somewhat rcsenibie those seen in radiation 
lesions. However, in radiation reactions they arc less 
hlnindaut, show little mitotic activity and tend to be 


stellate and large rather than of the narrow spindle- 
siraped variety. Abnormal nuclear forms, too, arc 
rarely seen in other than radiation reactions. I'clan- 
giccUvsia involving the veins .and lymphatics to a marked 
degree is very characteristic. It may even be seen in 
the gross specimen or in the lesion itself prior to re- 
moval. The hyaline degeneration of vessel walls re- 
quires no further comment, although the frequent pres- 
ence of ordinary arteriosclerosi,s in the tissues of in- 
dividuals from the higher age groups may be confusing. 

Wc waul to draw the attention of the gastroenterol- 
ogists to this problem, for radiation therapy has be- 
come very widely used for benign and malignant con- 
ditions. The side reactions generally reported (Wigby, 
•Svien and ]')ixon. While, Jones, Cathie, and others) 
;ue those of the serious type. These observations should 
become much more widely known for the benefit of onr 
jjntients. Besides these damages to the intestines, 
milder reactions occur in a very great number of pa- 
tients; reactions which have not necessarily led to ob- 
struction or perforation of the bowel but which re- 
.MtU only in wide-spread .solid adhesions. Tliesc cases 
show up more and more frequently in the office of the 
gastroenterologist. lie may he astonished to find them 
and might have difficulty in explaining those findings 
in case the jiaticnt has not given a detailed history of 
conditions for which he has been treated by another 
.sj)eciali.st. Post-irradiation damage, thus, will gradu- 
ally become an important new field in gastroenterology. 

Franz J. Lust. 
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IS "C.V.STRIC FAlLURb:” A rSElT'i. 
CONCEPTION ? 

D OE.S the stomach ever aclunlly fail? If so, when 
aud why? Naturally cancer of the stomach pro- 
duces gastric failure, but this is overshadowed in im- 
jjortance by the fatal significance of the lesion itself. In 
persons with achylia gastrica. we may conclude that a 
radical physiological delinquency is present in the 
btomach, and that the stomach has functionally failed 
so far as its secretary work is coitcerned, hut it still 
serves as a bag to ball the onrush of food and thus saves 
the jejunum and ileum from injury, and it also acts 
still as a mixer -of the food. Furthermore this physio- 
logical failure of the stomach is of astonishingly little 
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significance so far a*- life is concerned because the foCid 
mass is chemically taken care of hy the pancreatic, 
hiliaiy and intestinal juices. .To assume that achylia 
jiancrealica a!\va\ .s is associated with achylia gastrica is 
not justifuthle. To attribute achylia gastrica to gas- 
tritis is not any more in line with our knowledge than 
to regard the achylia as jtrimary and the gastritis as 
due to invasion due to rcmoral of the acid barrier. In 
fact, achylia is a function of age, and represents a secre- 
tory failure tvhich seems to parallel other evidences of 
growing old, and is sim-iar to graying hair. The tie- 
up between gastric ana'cidity and nutrition is not too 
deal : in the case of pernicious anemia the lack of the 
intrinsic factor is. as we know, of causal importance to 
the disease. But in other cases, how much harm does 
achylia dor Most jieople feel that gastrogenous diar- 
rhea is a misconceptuin, simply because the inajoritv 
of persons \\ith achylia never have it. Through good 
surgery on dogs and man, the entire stomach may be 
removed witlioiU greath inconveniencing the whole 
body, and, sti angely enoiigb, without precipitating per- 
nicious anemia as a inle. How then can we speak of 
“gtistric failure” when we know that the stomach is so 
unimportant to the body ? Technically it shows partial 
failure in achylia, but since achylia usually causes no 
interference with the body as a wliolc. the term jailure 
has only a local, chemical and histological meaning. 

J. Edward Johnson (1) uses the term, but he ex- 
pands into other fields and relates nutritional failure, 
and assumes that achylia puucreatica accompanies achy- 
lia gastrica, and that infection is tlie cause of the 
adnlia. He sees a lot of pellagra in his section of 
the world, and we know that achylia is common in this 
disease, but he knows that pellagra is legarded every- 
where (except by some “die iiards” in Tenncs‘>ee and 
elsewhere) as a pure nutritional deficiency in niacin. 
M'^hile Johnson doe.s not seem to make a very good case 
for the term “gastric failure", he calls attention to tlie 
importance of studting more carefidly the secretory 
chemistrj of our patients. He follows the current, 
growing tendency to insist upon high protein diets of 
good biological value and he attacks the clinical prob- 
lems of indigestion and malnutrition from a safe wide- 
angled viewpoint. It .should be stated, in connection 
with achylia, that the use of IICl and pepsin does not 
prevent the onset of pernicious anemia in those who are 
destined to contract the disease, although these agents 
admittedly at times give comfort for reasons not too 
plain. 
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SOCIALIZED MEDICINE 

T housands of sy>tems of contract practice and 
voluntary sickness and hospital insurance plans, 
as well as systems of compulsory sickness insurance in 
otlicr nations have been studied. 

These studies liavc led to the following conclusions: 
1. These system' of distribution of medical service 
<!o not increase the medical service and do not decrease 
the cost. 


2 Preventive medicine is no further advanced in am 
of the countries with compulsory in.surance plans than 
it is in the United States. In fact, it lags far behind in 
many cases. 

3. Medical rcsniircc,s are neatly always wasted in 
unnecessary and superficial treatment of niinor discavOj 

4. A double standard of practice is dcvelojted gitinj;’ 
one kind of care to one class of the public, and another 
kind of care to the people under sickmess insurance. 

5. Illness is prolonged rather than shortened 

6. Diagnosis and ticatment of disease’ tends to be- 
come meclianical and superficial. 

7. The .system becomes a bureaucracy of the govern- 
ment with a vast number of emitloyces whose cfi'■o^t^ 
are then directed toward making these hurcattcracif' 
permanent, rather than furnishing the best available 
medical service. 

8. The system does not actually give to the worker 
anything beyond what he pajs for himself. Hi.s con 
tnbiition is deducted from his wages as well as from 
increased taxation. 

The above facts we all know and now is the time 
to do something about them. 

Hundreds of Medical Societies throughout the land 
arc making resolutions against the present uit-Ameri- 
can Wagner-^Inrray idll No. S 1161. 

Talk and resolutions arc all aery well and have had 
their place, Itut now we must act to save the glorious 
progress of free medicine; the steady progre.ss of 
scientific effort and freedom of individuals, not doctors 
alone, but all people who have trusted and confided 
in their family physicians. 

I .suggest that we set up now an educational pro- 
gram in the press all over the country to save America 
Such a program could lie finattced by popular subscrip- 
tion in the profession or hy assessment of all member.' 
There are 39,000 of our members serving the color' ; 
there are laS.OOO physicians in private practice SSOO,- 
000 would buy considerable space in the leading netn- 
papers. The 'National Physicians’ Committee or the 
American itledical Association could sponsor this pro- 
gram. Let us talk it over and get going. 

Give Ihc public the facts! 

Give the planners Nell! 

Give the Goreriiiiient bach to the people! 

Tames L. Wyatt, IVI.D., Pres, 

Fort Wayne Medical Society.'' 


THE INCREASE OF PEPTIC ULCER L\’ 20 
YEARS 

-rnHE recent study Ity Tidy (1), whose article L 
i digested elsewhere in this issue, indicates mt 
he last world war only 709 soldiers were discharge 
rom the British Army because of “inflamination a 
ilccration of tiie stomach” aitd that, in the 
in till December, 1941. the number discharged bcoiusc 
(f peptic ulcer was 23.574. Tidy then shows > a ^ < 

>f case histories that (lie cases found in tlie army ar 
argely persons who first acquired peptic u ce 
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civilian life before entering the Serrace. These find- 
ings mean that army service, in itself, is not any more 
provocative of peptic ulcer than civil life and, further, 
that during the past two decades there has been aii 
’ inordinate increa.se in the incidence of peptic ulcer 
among civilians. Can this be due to better and more 
accurate diagnosis through greater use of X-ray facil- 
ities? Probably not, especially in a disease where the 
symptoms are as suggestive as they are in ulcer and 
where, too. there probably has been little increase in 
X-ray diagnosis in civil life among the middle and lower 
classes in Britain. 

\'\'’hat are the factors of current civilization which, 
during the past 20 years, has occasioned so marked an 
. increase in peptic ulcer in the civil population ? Prob- 
ably no one knows for sure. There is the possibility 
of nutritional causes, although as yet nothing startling 
has been revealed from this angle. Those who believe 
in the nervous causation of ulcer receive a cue from 
these figures to wax eloquent on the effects of current 
civilization on the individual psyche. Some will blame 
the increased use of tobacco. Many will justifiably 
confess that they do not know the factors responsil)le. 
llouevcr. pre])onderance of opinion among gastro- 
enterologists jtist now favors a nervous origin of ulcer, 
as perhaps the chief cause of the lesions, and the work 
of the iisychosomatic group is at least highly suggestive 
that .such a cause exists, in most of the cases analyzed. 

In Britain and America during the past 20 years 
society has undergone more or less marked organic 
changes. The trend toward socialization is the chief 
internal change, while the unsettled international con- 
ditions are reflected daily in the papers and radio pro- 
grams to the extent of producing a “chronic crisis.’’ The 
war between labor and capital both here and in Britain 
has'been a constant source of tension since 1918. The 
financial depression of 1929-32 seemed to produce more 
individual tension in America than any factor in living 


mcniory. The essential instability of American in- 
dividual life is reflected plainly in the marked increase 
of divorce. In the realms of science and jihilosophy. 
there has been an abandonment of mechanistic theory, 
yet without the discovery of any suitable cosmology to 
take its place. 

The majority of people, however, are indifferent to 
philosophical trends. Fear and frustration are the 
great, if incalculable, factors in the development of 
tension. Just work, and too much of it. — ^this seems to 
be operative right now during the war economy, in 
the causation of ulcer, and is seen cin'efly among execu- 
tives and department heads of large war industries. 

I'he social metabolism lias been stepped up greatly 
in the jiast two decades. Men and businesses succeed 
and fail faster. W'ealth is largely syphoned into chan- 
nels that concern a iilanncd society. Individuals siicnd 
more time making jiersonal profit, creating an estate 
and accounting their taxes. The simple idea of ha])- 
piness, though mentioned in the preamble to the Consti- 
tution. ha.s been completely neglected. The individual 
has been forgotten in the growing emphasis upon the 
Stale. The forgotten man is the man under everybodi 's 
hat, for he has psychologically overlooked himself. 
\bsual and auditory stimulation have been increased by 
radio and the movies. Our spare time is commercial- 
ized. so that rest is a forgotten art Propaganda, both 
political and advertising, whatever tlieir merits, occupy 
time. Society through a habit of unconscious echo- 
praxis. has become painfully standardized and the ma- 
jority of jieople have become oliligatorj e.xtrovcrts. In 
this tremendous world-revolution we must all reflect 
the dee]) tens’on wliich permeates a truly fearful and 
frustrated society. 
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7 rcatmotl 0 / lixpcnmcnla! Data. By Ardiie H. 
Worihintj and Josppli GclTncr, Xew York, Joliii Wiley 
and Sons Ltd.. 342 pj)., IS 1.3 {'S4.007. 

'Jins i.s a book intended piimarily for the pln-siVKi. 
chemi^it and engineer. It treats with (he methods of 
mathematical and grapliic reptesciitation of experi- 
mental d;ita and requires a gi eater knowledge of mathe- 
matics than the average medical man )yusH'sses. How- 
ever. it may prove of some nse to ceitnin experimcnt.al 


physiologists wlio arc engaged in quantitative measure- ' 
ments of hortilv ftnictions The fust three chapters are ' 
prolwbly the ones which will he of most interest These - 
discuss thoroughly the various mtllTods used m the 
lepie-cntatfon of data by tables, graphs and mathu- ' 
malicnl equations. aiajiUT four has an excellent sec- ' 
lion on the methods whiclt may he employed in de- 
termining the areas formed hy irregular figures The 
remaining diaiiferb are chitfiy of in’lciest to the jilnxi- , ' 
risf and engineer. 
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CLINICAL MEDICINE 

Mourn .INI) K.soPJlAfiU.*: 

DiLAKiNS, 2il. A.NT) Toonv, /. ; Rfl'ct oj f'l'i’i/iuiiit'y on 
the mineral canieni of dentin of luinian teeth. (Am. J. 
Ohst. Gym, V. 46, P. 265, 1943.) 

The specific gravity of dentin was taken as an index 
of the degiee of its calcification, Tn non-prcgnanl 
women this was found to lie 2.0S while in pregnant 
\ women it was 2.12 (averagesL Tlie insignificant dif- 
ferences led the .authors to conclude that calcium salts 
aie not withdrawn from tlic dentin during pregnancy. 
They believe th.at the caries already present in preg- 
nancy can not he nttriliuted to domincrali/utiou of tlic 
dentin. — ^D. A. Woehen. 


Loukies, R. -S. ; Rale of seen lion oj pmotitl (/land 
in normal child) cn: jMea<iuremenl oj junction oj niito- 
iioniic nen’otts syiteni. {Am. J. Dis. Child., X. 65, 
P. 455, March, 1943.) 

After presenting ilie historical hacKground of the 
[iroblcm concerning the mechanism, secretion, .and 
function of the parotid glands, the author 'goes into 
considerable detail to describe tiic apparatus and the 
technique used in his study of the parotid .activity. lie 
then makes a general survey of the iiincnaation of the 
parotid gl.ands, and of thCiChief conditions affecting the 
activity. The autlror concludes by giving the results 
obtained in his study. Fifty-one cliildtcn ranging from 
3 to 14 years of age avere selected and divided into 
nine age groups. The >ounger age groups, 3 to 5 
years, showed llie highest parotid salivary rate. From 
5 to 7 years the rates were nuicit lower, being one- 
half to onc-fourth that of the earlier groups. From 
7 to 14 there was a gradual slight drop to levels w'hich 
approached in early puberty those of normal adults. 
The theory of developing inhihitorj coitical activity is 
given some coiisideiatiou as a possible factor causing 


(his droj). This study also pointed towfird the e.sistetice ’ 
of a *‘s.tlivo!arrjma! refiex.” Tlic use of salivaia' rate ■ 
as an .aid in the loraliration of lesions of the brain in 
organic neurologic disorders, its use in differential 
diagnosis of types of hyperkinetic children and finally, 
its value in the field of nicait.al deficiency are given toii- 
-.ideration.— C. Fodcraro. 


WooDW.xKn, F. D, : Carrinoitia oj the ocsafltagin- 
{South Med. W 36, P. 590, August, 1913.) 

The periinent facts relative to carcinoma of die 
esophagus are pointed out. Most of them owiir in 
men in ihc 4th and 5th decades. It is four or five 
limes more frequent in men than in woiifen, .and wctirs 
most frequently in the lower third in men and in di'^ 
upper third in women. The majority ate squainon" 
cell in origin. W'licn adenocarcinoma occurs, it is 
found in the lower and iqvpcr portions since these are 
tlic gland hearing jiorlioiis. A not infrequent compli- 
cation is tracheobronchial fistula. Metaslases occur m 
25-50ff.. A fairly* early sign is dysph.agia Wlicn pc''- 
sistent. it must be icgarded with suspicion. Bleeding 
may be present early if there is ulcenation. 
usually substenial. but may be in the hacK.^ I ® 
di.agnosis is made in the majority of cases by X-ray?^ 
Esophagoscopy is aLo of value, especially for obmining 
specimens for biopsy . Radiotherapy* and itnplan . non 
of radium or radon have not been of much value as a 
means of therapy. Surgical 1 emoval .and rccoiismicttw 
of the csophagiis offer most hope in these case'- 
ll. N. Metrgcr. 

Allison, P. R. : Carcinoma oj the oaol'haga^ 
fieatcd by excidoa and tecoash action oj 
ocsofihac/iis {Ptoc. Royal Soc. Med., 'v- 36, • - > 

Mays 1943). 

A brief report on the method of c-xcis on of caicinom 
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of the esopliagtts and its reconstruction is described. 
This is carried out itt two stages. In the first stage, a 
loop of jejunum v.vis anastomosed to the posterior 
aspect of tile stomach, and the other end of the loop 
hronght through a stab wound in the abdominal wall 
just below the costal margin. I'he continuity of the 
jejunum was rc.slorcd and a jejunostomy performed. In 
the second stage, the esophagus was mobilized through 
the left thoracic route, and the growth removed through 
an incision at tlie liasc of the neck on tlie. left side. The 
esophagus M-as then threaded through a tunnel in the 
.subcutaneous tissue of the chc.st wall. A series of 
plastic operations was performed to make a new esopha- 
gus from the skin of the anterior chest wall. This was 
anastomosed above to the esophagus and below to the 
upper end 0 / the isolnted jcjuiml loop. — II. Jlctagcr. 


Sto.m.vcii 

Foiu ill ffa.itric di.icasi'. (/h'litscfi. Med. li'oriicit~ 
.uhr., V. 68^ P. 628. 19-12.) 

The complexity of the iiroblem of jiain in gastric 
lesions is discussed. Pain is related more to the per- 
sonality type than to the degree of pathologic change 
ill the stomach wall, l.ate appearance of pain in gastric 
carcinoma is also discussed. — Cmirte.s}' Biological Ah- 
slract.s. 


llKAiTnw.MTt:, L. R.: The role oj bile iu duodeiud 
rcyiirgitalion. {Brit. J. Sitr(i., V. 31, P. 3, 1943.) 

'flic ancient and modern history of man’s reaction to 
bile is discussed. The experiments of Bcaunixint on St. 
Martin arc quoted. The conditions necessary for re- 
gurgilalioii into the stouiacli are a higher iiitraduo- 
dcual pressure or jiressurc gradient sufficient to open 
the pylorus if it is closed. Bile is not distressing to the 
stomach as has been thought, hut is actually soothing 
and lieueficial in vomiting. Bile is often found in the 
stomach at or near the end of the digestive jienod. 
Bile in the stomach may he important for healing of a 
peptic ulcer, but this effect is limited because bile doc,-, 
not often got past a s]>astic pylorus. The author Ktate> 
his indcpeiulem o.xpericnces with cliolccystgastrostoniy. 
and fiuotcs the wurk of Wayne Babcock, who also used 
this method to control gastric acidity and recommended 
it. ‘file author feels that results might have heeti belter 
and more lasting if the anastomosis would remain o])en ; 
luovcvcr it closed in about 50 per cent of the case- in 
VA to 2 yc.irs. — Win. D. Bcaiiicr. 

X'oifoliloFr, S.M.tmox ; I'rerlioiud c/astiic oiiatxres. 
f/vk-T.-. Med. Ro.carh.. V. 3.3. P. I'.M. 191.3.) 

Choice of the tests of gastric sccreiicm is briefly dis- 
cussed. The hislamitic t^■^t is c'.aipaicd with te^t iiic.ais 
and eatTcine. and acidognmis <n" the rcspoioc to peptone- 
ami to histamine are picsented, - C'linte-sy Biological 
Ahstr.act. 

X'lK'vsoKO, J. iC jssv .XIoxMit.tt'. R.: Xu<it-t:s\ unit 
iiitd heJ'iii'id t oiitilimu .Hed. .U oeitt’ti.i. V. 30. 

P, 2<»2, 19!3.', 

X’icutiuii* acid, given to inf.mls in do-age of 15 mg, 
5 «*i tdlogram of bod\ weight. 2 or .3 tituc' daily, im- 


proves gastric lone, accelerates iwristaL'is. and fa'. lU- 
gastric evacuation. This properl} of the drug ppwid 
useful in treating hahilua! vomiting of musing ink-nt', 
and in tho^e with gastric aloni.t. There was no evide:K->; 
of toxicity in those dosages empi.iyed. — Courtesy Biu- 
logical Ahstr.ict- 

Stout. A. P. ; Palhologv of careinoina of the smawr/.-, 
(Arch. Stirg.. V. -16, P. .<07, June. 1943.) 

The author jiresents a discu.ssioii of the p.ttholtigy uf 
carcinoma of the slomacli with special rciVreiici. t'> 
tho.sc phases of importance in dtagno.siF and treatment. 
The material v.'as obtained from resected ga-lric carci- 
nomas and autopsies. It i.s stated that the ynt'caticer- 
ous stomach is a much confused subject at present but 
he heiiere.s (here i.s a dehnite relatinnsliijf of canrer to 
chronic peptic ulcers of the stomach and to adenoinaton- 
polyps. The relationship to chronically inflammed mu- 
cous membranes may he imiiortaiit when tliere is a dis- 
apjicaraiicc of the parietal and chief cells and u‘id.ice- 
nient by mucus cells. Almost all arc derived from the 
mucous secreting cells of the stomach. The histological 
picture \Tirie,s from well ililTeremiatccl to anaplastic cell 
types but the author feels little prognostic significance 
can be attached to (hi.s ciassificution. 3\'itit the cellular 
proliferation there is ahsays a fibrinous fmnieuork 
formed, varying in amount with more being formed 
when the gastric wall is ]ieticlmted. Changes arc .il-o 
seen in the gastric mucosa. The gross types iif gastric 
carcinoma arc discussed us; ftuigaiiiig. ulctraud. 
.spreading .and no special tyjie. The fungating uuui-r' 
are usually well dilTerentitiled. jwojcct into the lumen, 
do not lend to hccome extensively ulcerrtted, and metas- 
ta.size slowly. The ulcerated carcinomas are divieb'd. 
on the basis of gross and histological picttires. into; 
primary ulcerated, secondary ulcerated, those formint; 
on the margins of jtcpiic ulcers and ulcers of supetticia! 
spreading ami deep penetrating cancers. The spieadim; 
cancer.s are the superficial spreading forms iu the mu 
c.»sa am! the well known linitis plastiea. The sprr.ic? of 
gastric carciiionv.i is In contiguity, hematogenous .anrl 
lympliogenon.s routes. Other lesions of tlie sUtmuth that 
siiiuilatc carcinoma of the stom.Tcii :>.re peplic ulcer, 
vitamin deficieticy, gastiitis. hypertroph} «[ the jnlori^ 
niu.scle ill adults and nm associated with tumors, '•ypls- 
ili.s, lympiin.snrcom.T. smooth musrk- lium.rs, .Tni! lu- 
nign adenoaiatnus polyps. In smiimurizing. the author 
has briefly discussed the precrmcerous stinnach, tin 
gross ami histologif.d pictures 01 g.istrjc catriuMut'. 
its spread ami other Icsior.- which may '-itmilatr it.- - 
Robert j. Revclli. 
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Four cases arc cited in which typhoid fever was sus- 
pected. In each instance a member of the Salmonella 
group (other than typhoid) was isolated. In order to 
make this clear the antigenic structure of the Salmonella 
group and the typhoid bacillus was reviewed, presenting 
their serological relationships. 

It is important to determine the causative organism 
because of (1) clinical differences in the course of an 
infection and (2) public health problems in supenn'sing 
carriers. — George P. Blundell. 

Brown, R. K. Sliding or paiapaitoncal henna of 
the pelvic colon. {Snrg. Gyn. Obst., V. 76, P. 91 
1943.) 

Paraperitoneal hernia is difficult to repair and fre- 
quently tends to return, Brown shows that the sac of 
the sliding hernia is the mesentery of the pelvic colon 
turned inside out. Reconstruction of the mesentery 
after retraction of the bowel is possible if the opening 
into the abdominal cavity is made higher than is the 
usual practice. The higher opening permits better 
cleaning of the inguinal canal and the inner surface 
can be inspected. — N. N. Underhill. 

Falkner, R. L. and Weir, W. C.: Lejt-sidcd pel- 
vic lesions subsequent to appendicitis. {Am. J. Obst. 
Gyn., V. 45, P. 874, 1943.) 

Appendicitis as the cause of left-sided pelvic lesions 
should be considered when the subject is a j'oung wom- 
an. The authors present three cases of such lesions. 
Two had a tubo-ovarian abscess and one a tubo-ovarian 
cyst; these apparentl}' developed long after primary 
attacks of appendicitis. — N. N. Underhill. 

Goodman, M. and Silverman, I.; Acute appen- 
dicitis in patient toith common contagious diseases. 
(New Eng. J. Med., V. 228, P. 533, 1943.) 

The records of patients admitted for contagious di- 
seases between 1935 and 1941 were reviewed for the 
concomitant incidence of acute appendicitis. In a high 
percentage of these cases, the appendix was already 
gangrenous or ruptured. This may be attributed to the 
presence of the rash or other evidence of the contagious 
disease that tend to deflect the physician's attention 
from the abdomen. Over a ten year period there was 
an incidence of 0.23 percent among more than 15,000 
cases of measles. Males predominate. It usually occurs 
in the preemptive and early eruptive stage. The white 
cell count is the same as in cases uncomplicated by 
measles. The treatment is the same as for appendicitis 
under any other circumstance. The possibility that the 
appendicitis is due to the filterable virus which causes 
measles suggests itself. Appendicitis occurs very rarely 
in varicella, the authors reporting an incidence of only 

O. 12 percent in 3576 admissions. In fact, there is an ex- 
tremely low incidence of appendicitis in all the common 
contagious diseases. — ^H. N. Metzger. 

Parrel, J. T. : Dejormities oj the duodenum other 
than those due to ulcer. (Pennsylvania Med. J., V. 46, 

P. 1149, August, 1943.) 

In this article the author clarifies the deformities of 
the duodenum by classifying and suggesting means for 
distinguishing between the various deformities. 


The author classifies them according to their cause- 
congenital, inflammatory and extrinsic. Among those he 
includes are veils, diverticulum, duodenal redundanev 
duodenitis, adhesions, foreign body, polvp, new growth 
and extraduodenal pressure from the gall bladder or 
from pancreatic or intestinal tumors. 

_ The means for distinguishing between these deformi- 
ties is chiefly through radiological technique, toiiard 
which he makes a number of suggestions — ^E. Glenn 
Clements. 


Yeomans, F. C. ; Stricture oj the rectum. (J. Med 
Soc. N. V. 40, P 222, June 1943.) 

The recognition of lymphogranuloma venereum as 
the chief etiological factor in inflammatorj’ stricture has 
aroused new interest in stricture of the rectum. The 
stricture may be congenital or traumatic but usually n 
the result of infection. Congenital anomalies of the 
terminal colon are rare. An emergency operation, such 
as colostoitiy. may tide ttie patient o\er from the time 
■of discovery of the anomaly (after birth) to a time 
when permanent corrective procedure can be instituted 
(months or years later). Traumatic stricture may fol- 
low ulceration and infection from a foreign body, per- 
forafionr injections, instrumentation, operation, hemor- 
rhoids. etc. Ulccrarion from radium application rarelv 
leads to stricture. Inflammatory strictures make up the 
majority of cases ; these result from simple non-spedfic 
infection by B. coli, streptococci, staphylococci, etc 
Specific acute and clironic infections ma\ also be a 
cause. Amebic and bacillary dysentery and gonorrheal 
proctitis are examples of the acute infections while 
syphilis, tuberculosis, actinomycosis and lymplrograim- 
loma venereum are examples of the chronic. 

Yeomans had 1 19 cases of stricture of the rectum 
Of these, S were congenital, 15 traumatic (including 
post-operative), 9 secondary to fistula and 87 inll^- 
inatory. He reviews the characteristic symptoms, diag- 
nosis and prognosis. Treatment is preventative, pallia- 
tive and operative. — N. N. Underhill. ' 


Pancreas 

Corner, B. D. : Primary carcinoma of the panertM 
in an infant aged seven months. (Arch. Dis. Child , '■ 

18, P. 106, June 1943.) 

The author has searched the literature and concludes 
that primary malignant disease of the pancreas in in- 
fancy and early childhood is rare. The commones 
features are cachexia, anorexia, digestive disturbances 
of various sorts, jaundice and the palpable tumor m 
abdomen. In about twenty per cent of the cases gj 
cosuria is also present. 

The case reported by Corner is that of a seven-^wonj s 
old female with carcinoma of the pancreas which 
nated there. This is the second case reported m a p 
tient under two years of age. Wasting was absent, 
appetite was good. ^Marked features * f-iLfv 

anemia, the abdominal tumor, and glycosuria. Ino i - 
obstruction 
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l.IVUK AND G.vu. Bi.addi:r 

Coi.vix. Mr.Ri. G. : Hypcirhroviic a)tc»tia in chronic 
biliary dw^jitnciion : response to liver therapy. (Penn- 
sylvania Med. J.. y. 46. P. 1168. August. 1943.; 

Tlie author uotod in several hitiary eases witit anemia 
that treatment uf the anemia with liver extracts not 
ou.ly improved the anemia hut also the cholecystitis. 
Since biliary anemia lias long been oliserved in cases 
Avith chmnic cholecystitis, and since gall bladder disease 
is present railier frequently in pernicious anent’a. he 
continued therapy for the anemia on similar cases and 
gntdualiy evolved a concept relating the gall bladder 
syndrome to early pernicious anemia. This concept 
helps explain the confusion between the chronic gall- 
bladder syndrome and that of early jtcrnicious anemia. 
The unexpected relief of the chronic digestive .symp- 
toms suggests that liver also contains a ftictor which 
improves the functional disturbance of the biliary sys- 
tem. — C. Gknn Clements. 

OTTFXiutuc, R., Axn .SiMur.Ai.. R, : The present slatit.\ 
oi von-ohsinictwe ianndice due to injeelioi's and cheni'- 
cal agents. Cati.uifivc agents, pathogene.ds, intcrrela- 
tloiKhifs. clinical characteristics. SnUnnaniides. (Med- 
icine. V. 22. P. 27. 194,1. 

Jaundice complicat'.ng treatment with sulfanilamide, 
•sulfapyridine, and sulfathiamle is ntore common than 
with arsphenaminc' or cinchojtheus. The jaundice 
occurs ns a result of the following mechanisms : ( 1 i 
hemolytic aitemia; (2) hepatic degeneration pno,sl fre- 
quently 1 : (34 raveh ;i combination of the preceding 
types. (Ij Acute hemolytic (hemogiohinuric) anemia 
from sulfonamide compounds is a rare but distinctive 
entity and with great regularity it comes on within 
four days from the beginning of drug administration. 
It .sometime.s occurs after very small doses with no pro- 
dromata. The ])aiicut suddenh contplaius of severe 
general pains, especially of deej) lumbar ]iain. He may 
be nauseated and nccasionaily vomits blood. The fall 
in hemoglobin occurs within several hours and may be 
;is extensive as from lOOG to 3Q' f in 24 hours. Tlie 
worst cases present the i)icture of severe shock. (2) 
The most common ty]W of jaundice, that due to liver 
injury alone, does not aiqtcar ])roinptly after a small 
dose as does acute hemolytic anemia, but generally after 
the drug has been taken for a week or two . .Also it 
has appeared a week or more after chemotherajn’ had 
been tcrminatcfl. Previous liver damage may j>redis- 
pose to acute hepatitis following sulfonamide therapy. 
Jaundice is more common in toxic jtatients. (3) The 
third variation of jaundice precipitated by the sulfon- 
amides is represented by the cases with jaundice fol- 
lowed shortly by acute hemolytic anemia. So far only 
two cases have been reported. — E. Huene. (Biological 
Abstracts.) 

TdprxRR. RunoU’ii : I'isualicalion oj the gall-bladder 
rcflc.x- bv cholccystoiiraphv. (ncut.<;ch. Med. JJ'ochcn- 
.<tchr.. V. 68. P. 1009, 194A1 

For X-ray visualiaation of the gallbladder reflex by 
means of biliselektan, injection of pituitary extract is 
tiot a suitable substitute for an egg yolk meal, but the 
latter is difficult to obtain. A small amount of freshlv 


fried potatoes. 100 grams fried in 10 grams of fat, 
regularly reduces contraction 45 minutes after ingestion. 
— Courtesy Biological Abstract. 

l-luRtiltRT. F. K. : Prothrombin dejiciency in biliaiy 
obstruction and diseases oj liver. (Xcra Eng. J. Med. 
y. 229. P. 265. Aug. 1943.) 

Given sufficient vitamin K, the factor uf its absorj)- 
tion determines the in’Othrombin level in ])Iasnia. Nor- 
mal plasma prothrombin levels before biliary tract op- 
erations do not necessarily indicate a high safety mar- 
gin. Operative procedures on the l)iliary tract usually 
result in a fall of pla.sma prothromltiit and unless the 
prothrontbin is restored, hemorrhages ma) occur sev- 
eral days after the operation. Restoration of plasma 
prothrombin was not successful in cases where liver cell 
injury existed. The author determined plasma proth- 
rombin in 51 cases of obstructive jaundice with serum 
bilirubin values of 2.4 mg. ]ier cent or higher. Plypo- 
prothrombinemia was found in 68 per cent of the cases. 
Low plasma prothrombin was found in cases with very 
mild jaundice.— -G. Klenncr. 

llu Ki;x. X. F, .v.\n CoR.w, O. B.: Pcijorating gall- 
bladder: report oj 24 cases. {Roebv Mountain Med. J., 
V. 40, P. 524. Aug. 1943. 

The authors report that com]>lications were found in 
one quarter of all the cases of acute cholect stitis the; 
had seen. They believe that acute choice; stitis is a prob- 
lem for surgery and that corrective operation should be 
jicrformed as soon as jiossible. From 12 to 24 hours are 
enough to jireparc the jxiticnt for operation. Spinal 
anesthesia is advocated. Cholccystectom; should be jier- 
fonned whenever possible. Projier postoperative care 
is very important. .A mortality rate of 9 per cent is 
reported. The damages of the acute stage could be 
prevented if operation were performed in cholecystitis 
cases during the chronic stage. — D. \. W’oehen. 


Pni'i-i;, \V. J.’ Three gallbladders. {Virginia Med. 
Monthly. V. 70. P. 331. July. 1943.) 

This paper show s the stages taking place when large 
gall stones are spontaneously passed. Small stones ad- 
mittedly ])ass tiirough the common bile duct and out 
the bowel, but large stones ])resent a different jjroblem. 
The author cites three cases that point out how nature 
.seemingly solves the problem. 

The first case showed on operalion a gall bladder 
lirmly adherent on its lower half to the duodenum by 
a very broacl adhesion. The second case showed a gall 
bladder attached opposite its upper third to the duode- 
num by an area of dcn.se adhes'ons. .A gall stone was 
found tightly imbedded in the area of adhesions, and 
was ajjparently eroding a ])ath through the wall. It w'as 
removed by forceps, and an artiiicial fistula was made 
at the point, thus completing a cholec; stenterostomy 
which nature was endeavoring to perform. The patient 
recovered fully. .A third case seen at autopsy showed a 
large gall stone 2*4 cm. in diameter which obstructed 
the ileum completely. Upon opening the gall bladder, 
a fistula was found which penetrated the wall. A probe 
could be readily passed from gall bladder to duodenum, 
the fistula niea.suring 1 cm. by 1 *4 cm. — C. G. Clements. 
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Motility 

Forstek. Francis AL, Helm, John D. and Ingle- 
riNGER, Franz J.: The clccltic potentials oj the hu- 
man small intestine. {Aincr. J. Physiol., V. 139, F. 
433, July 1943.) 

Forster, Helm and Inglefinger .studied the electric 
potentials of the human small intestine. Contact 
Ag.AgCi electrodes were used on the exteriorized 
mucosa of the ileum in a patient with an old ileostomy 
and in four unoperated patients. Solder disc electrodes 
attached to a Alillev -Abbott tube were employed. Elec- 
tric potentials were elicited and these were found to cor- 
relate witli mechanical evidences of contraction of the 
intestine. The electric pattern consisted of fast inital 
spilces followed by long base-line shifts with snjierim- 
posed intermediate activity. — ^F. M. Forster. 


Feldrerg, W. ; Effects of iodoacctic acid, glyccraldc- 
hyde and phosphorylatcd compounds on the small in- 
testine of the eabbit. (J. Physiol., 102, P. 108. June 
1943.) 

Glucose and pyruvate stimulate excised rabbit’s in- 
testine because they supply energ}' needed for normal 
tone and rhythmic activity. The present study investi- 
gates the role of iodoacctic acid and glyceraldehydc, 
agents influencing carhohydrate metabolism, when thc)' 
change this stimulating action of glucose and pyruvate. 
Iodoacctic acid, even though washed out after a few 
minutes contact, may poison smooth muscle in such a 
way as to render it insensitive to the stimulating action 
of glucose, but not that of pyruvate although this latter 
action is somewhat depressed. Glyceraldehydc also in- 
hibits the stimulating action of glucose. Pyruvate stim- 
ulation is depressed to much less degree. Glyceraldc- 
hyde inhibition for both glucose and pyruvate is grad- 
ually and completely reversible when washed out of the 
bath. A slow conversion of glyceraldehydc into lactic 
acid, which is not oxidized b)’ smooth muscle, is sug- 
gested. 

3-d-phosphoglyceric acid, glucose- 1 -phosphate, hex- 
ose-6-phosphate, and fructose- 1, 6-diphosphatc were un- 
able to replace glucose or pyruvate in their stimulating 
action on the smooth muscle preparation of intestine. — 
Af. J. Oppenheimer. 


AIaggi, Alberto, and N.agera, Juan AL; E.xpepi- 
ment on the effects of massage on the digestive func- 
tions. (Rev. Asoc. Med. Argentina. V. 56, P. 650. 
19421. 

X-ray studies revealed that abdominal massage ac- 
celerates gastric emptying ; effects on the intestine de- 
pended upon the type of treatment, for light friction 
and effleurage decreased while deep massage increased 
propulsion. Effects on gastric secretion were irregular. 
Reflex effects were relatively more important than the 
direct physical effects. Clinical aspects are discussed. — 
Biological Abstract. 


Pathological Chemistry 

Roe, j. H. and Goldstein, N. P.; Studies on pan- 
creatic function II. Effect of injury to pancreas or 
liver upon the anndase and lipidase content of the blood. 
(/. Lab. Clin. Med., V. 28, P. 1334, Aug. 1943.) 

Using their own method for the determination of 
blood lijiidases, and the Somogyi method for aniyla.se, 
the authors studied changes in the level of these enzymes 
in cats following: 1) AIccholyl stimulation with and 
without pancreatic duct ligation (there was marked in- 
crease of both enzyme groups) ; 2) Pancreatectomy with 
control of diabetes b}' insulin (there was post-operative 
decrease of both, followed by a return to normal) ; 3) 
liver poisoning by 1 cc. of chloroform in oil subcu- 
taneously per kilo, of body weight, but witliout autopsy 
(there was a decrease of triolein and olive-oil splitting 
enzymes, and an increase of those enzymes splitting 
ethyl and benzyl butyrates and tributyrin). From these 
results the authors concluded respectively that 1) pan- 
creatic enzymes in blood are increased by vagal stim- 
ulus and duct occlusion ; 2) both enzyme types have 
:m extra-pancreatic source; 3) the fat-splitting enzymes 
occur as both esterase and lipase in the blood. — B. C. 
Riggs. 


Gough, Nancy : Dirt and cholesterol concentration in 
blood and bile. (Brit. Med. ]., P. 390, Sept. 25, 1943). 

This is the report of an investigation to check the 
common belief that the level of cholesterol in the blood 
and bile is influenced by the intake of cholesterol in the 
food. Effect on the blood chole-sterol on diets which 
were in some instances high in cholesterol (2,170 
mg/day), and in other instances low in cholesterol 
(300 mg/day) were measured and showed no effect 
in eight cases out of ten. Experiments on the absorp- 
tion of a single dose, 5 mg. of crystalline cholesterol by 
mouth, showed no effect in raising either the free or the 
cstcrified blood cholesterol. Feeding the cholesterol with 
fat did not change the result. The effect of high and 
low cholesterol diets on tiie cholesterol content of the 
bile was carried out and showed no rise in cholesterol 
that was related to the diet. 

These experiments indicate there is no support to 
the contention that foods rich in cholesterol should be 
prohibited in the diet of patients with cholecystitis and 
and cholelithiasis. — C. G. Clements. 


METABOLISM AND NUTRITION 

Stepi’: Pitamins tn the treatment of diseases 
(Dcuisch. mcd. Wochcnschr., V. 68, P. 835, 1942). 

This review' notes the usual occurrence of multiple 
deficiencies, destruction and poor absorption in gas- 
trointestinal diseases, various therapeutic applications, 
effect on natural resistance, and detoxifying actions of 
the vitamins versus various drugs. — (Courte.w Bio- 
logical Abstract.) 


Rostanfer. H. H., Kochakian, C. D., and AIur- 
LiN, J. R. : Digestion of tvhole xvheat and white breads 
in human stomach, (f. yutrit.. T. 26. P. 123, Aug. 
1943). 
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Gastric digestion of \arious l)reads was studied in 
six human subjects. Samples of gastric contents uere 
obtained by means of tlie Rehfuss tube and analyzed. 
Digestion was greatly improved it a small amount of 
pantothenic acid uas added fin the form of high vita- 
min yeast'). High vitamin yeast increased greatly the 
digestibility of whole wheat bread, bringing it into the 
same range of digestibility as while bread. Gastric di- 
gestion of the protein of whole wheat bread is lower 
than of white bread and this is not due to lack of pep- 
sin secretion. Possibly the addition of non-fat milk 
solids increases the gastric digestion of bread protein. 
The amount of whole wheat bread which is digested 
is sufficient to supply the needed protein and calories 
aiid this constitutes an economic saving of wheat. — 
G. Klenncr, 


AT,i5«iXESt:, A. A., Axn Irky, V.; Obsen-ations on the 
biological value oj « Jtii.vfiirc of essential amino acids. 
{Science, r. 98. P. 286, Sept. 24. 1943). 

Four diets differing in composition of the nitrogen- 
ous moiety were tried on a series of young rats. Diet 
"EAA" supplied the nitrogen onK- from a mixture of 
essential amino acids. Diet ‘‘A” consisted of an enzy- 
matic digest of casein. In diet “CTH" the nitrogen was 
furnished by an acid h\droly-'atc of casein fortified 
with cystine and tryptophane. Iti diet "C" the nitro- 
gen was derived from unhydrolyzed casein. The food 
intake of alt the animals was kept at the same level. 

The animals whose diet was restricted to the es- 
sential amino acids alone (diet "EAA" lost weight 
steadily and showed the poorest condition of all. When 
changed to diet "A" or “CTH" they began to regain 
weight promptly. Xilrogen balance studies showed that 
despite loss in weight, the animals kept on the nrxture 
of essential amino acids retained nitrogen. The authors 
emphasize that "in the growing animals nitrogen reten- 
tion can not be taken as a criterion of adequate nutri- 
tion.” They conclude that the inadequacy of essential 
amino acids alone to maintain weight is perhaps "due 
in part to toxic effects of unnatural forms of certain 
amino acids that can not be utilized." — M. H. F. 
I'Vicdman. 


"Straum FJORD, J. . bStaviin . 4 ; Its EQccf on .-lc;ic. 
(A*, ir. Med. V. 42, 8. PP. 219-225). 

Acne is defined as chronic and recurrent papular and 
pustular lesions of the pilosebaceous follicle. Patho- 
genesis is poorh understood and treatment inadequate 
Euologicalh . the blame for the disease has been placed 
on almost every conceivable cause. Some regard the 
disease as disturbance of fat metabolism Straumfjord 
accidcmalK noted the disappearance of associated acne 
while treating follicular hyperkeratosis with large dosCs 
of vitamin ,\. over many months of time. Of 100 pa- 
tients who topk 100.000 units daih of vitamin .\ over 
periods of not less than si.\ months and usually longer. 
84 per cent were ••cured," 14 pei cent improved and 2 
per cent were unimproved. 36 per cent became com- 
pletely free from acne. I'lie effect of vitamin .\ on 
acne becomes intelligible when it is borne in mind that 
hyperkeratimzation of the follicle is the basic jirimary 


lesion in acne. The resjiousc of follicular hyperkerato- 
sis on the one hand, and acne on the other, to tlie ad- 
ministration of vitamin A suggests that their cause )■! 
the same, that both are cutaneous lesions of vitamin 
deficiency. 

MISCELLANEOUS ' 

Wright^ A. A.: Vomitimi sickness in Janmea. (Brit. < 
Med., ].. P. 392. Sept. 25. 1943). 

During the fall and winter in Jamaica there is a 
condition known as "vomiting sickness." This is maw- ; 
tested by a "bad feeling" in the abdomen and epigas- 
trium. anore.\ia, vomiting, restlessness without aii.xien. 
dehydration, eyelids usually' dosed over contracted pu- 
pils (which dilate at terminal stage), rapid and some- 
times ifull jnilse. slight temperature increase, and im- 
consciousncss. Either response to symptomatic treat- 
ment or death within a few hours ensues. Contnbutiie 
causative factors are: (1) lack of nutritional and vita- ^ 
min requirements. (2) exposure to (and shock fronr' 
sudden variations in temperature. (3) toxemia fro'ii 
possible intestinal origin. — John J. Cox.. 

BoGGttXTOSS. A. H. AND Posst.vBKRG. F. t I'hCirel ^ 
lesions associated xeiih chronic injections (rheumatoid) ' < 
arthritis. (.Ircit. Path., F. 35, P. 503. 1943). 

Clinical records and necropsy data on 30 patient' 
suffering from rheumatoid arthritis were reviewed witf> ^ 
a view to determining the nature of the visceral lesions 
in patients suffering with tin’s disease. Obsen’ations on 
the heart indicated that ^rheumatic cardiac disease was 
present in 16 patients f53 per cent) and cardiac lesions 
other than rheumatic in S (27 percent). The pulmon- 
ary diseases present among these patients includeo ^ 
notably, bronchopneumonia, fibrous pleuritis. bronchiK- 
tasis. pulmonary embolism and fat embolism. The in- 
terrelation of these pulmonary diseases with the rheu- 
luatoid arthritis was reriewed. Study of the liter m'leu 
to reveal any characteristic lesion which could 
ascribed to rheumatoid arthritis. A number of abnor^ ^ 
malitics noted included hypertrophy, atrophy, chron.c 
passive coujestion, fatty change, central necrosis,^ 
loid deposits, subacute yellow atrophy, healed - 

tuberculosis and the serous hepatitis of Rossle and 
pinger. The lynnpli nodes and spleen, though occasion 
ally enlarged during life, were found to show only w ‘ 
riotis nonspecific inflammatory and degeneratne e: 
fects. These included proliferation of reticulo-endot ’c 
lial tissues, degeneration of lymph follicles, amyloid 
posits, supjuirative lymphadenitis, hypertrojiliy (o ’ 
spleen) and chronic passive conjestion. A striking ^ 
suit of this study ^ w as tiic lindiug of low gDide iwu^ 
specific glomerulonephritis in 19 of the cases. The _ 
plications of this lesion w ere considered. Other rci 
lesions present among these patients induded 
or subacute interstitial nephritis, noiisiqipuratne 
ncphriti.s. amyloid degeneration. nephroIitli!.asis 
acute pyelitis and dissecting aneurysm of the right rei 
artery. \*arious lesions, mainly of minor importau^^^' 
were encountered in other organs. These were 
riewed and catalogued — The .Author-. 
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TKc Effect of Atropine Sulfate, Morphine Sulfate, Pilocarpine Hydrochloride, 
Prostigmine Methylsulfatc, Sodium Salt of Dehydrocholic Acid and 
Secretin on the Gastric and Duodenal Secretions of 
Normal Persons When Fasting* •• 
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T he effects of .nlropiiie siilfaie. nioi-jihine Milfate, 
pilocarpine byclrwlilnride, pro.'-tifriiiiiic nieffiylstil- 
late, sodium salt v>i dchydrocliolic acid and .‘secretin on 
tilt vohime and pTI of the gastric secretions, duodenal 
secretions (with gastric conleius c.NcIncied from the 
duodomim) and gastric and duodenal secretions as- 
pirated already mixed from tlie duodenal cavity have 
hcen ohserscvl for fasting normal persons. The observa- 
rions were undertaken to determine; (1) llie effects 
of thc,sc drng.s on separate gtistric and duodenal secre- 
tions about which previous invesligtilors have not 
always reported similar results; (2) the effect of these 
drugs on the mixed gas-tric and duodenal secretions 
under conditions as nearly as possible like those ohtain- 
>ing in the duodenum of tlie fasting norma! person .and 
(S'! die rationale of the use of some of these drugs in 
the Ircalmenl of duodenal ulcer. 

METHODS 

Three normal hninnn beings who volunteered were 
employed for all the observations. These persons were 
a woman (subject 1) in good health, twenty -two 
year.s old, who weighed llS pounds (52 kg ) on whom 
results oj a hlstamint’ test shozved maxiznal free hydro- 
chloric acid of 70 units and a maximal total gastric 
acidity of 80 units (Topfer's method ) ; a youth (sub- 
ject 2) in good liealth, eighteen years old, who 
wcighcfl 1.35 pnniKE (6I kg.), on whom results of a 
hi.stamiiie test showed maximal free hydrochloric acid 
of 95 units and a maximal total gastric acidity of 100 
units; and a woman (subject 3) in good health, twenty- 
five years old, uho weighed 135 pounds (61 kg.), on 
wlioni results of a histamine test disclosed m.aximai 
free hydrochloric acid of 100 units and maximal tola! 
ga.sfric acidity of 110 units. Ail three of the.se per- 
.son.s were accu.stomcd to swallowing ga.stric or duo- 
denal tubes. The observations were made in the 
morning, with the person.s in tlie fasting state. 

Two types of procedure were cmjiloyccl ; in the first 
D'pe the duodenal and gastric contents were aspirated 
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'Abridrment of thesis submietrd by Dr. Kihr to the Faculty of the 
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contimioiisiy and .'■cjiarately but simultaneously, care 
was taken by means of continuous a-spiration through 
the gastric part of the tube tliat the gastric contents 
did not enter the duodenum. Thus, the duodena! con- 
tents consisted only of a mixture of bile, pancreatic 
secretion and secretion of the duodenal glands. 

In the second type of procedure the gastric part of 
the tube was clamped, thus allowing the gastric con- 
lems to accnniulatc in the stomach or to he expelled 
into the duodenum, according to the motility of the 
stomach. Tims, the duodenal contents con,sisted of a 
mixture of gasti ic content, bile, pancreatic secretion 
and llie secretion of tlie duodenal glands. 

The method of separate aspiration of the gastric and 
duodena] coineiits is a modification of a ‘ procedure 
originally introduced liy Lim, Matheson and Schlapp 
(1). The tube used in this investigation was similar to 
the one used by Agrcn and f^agerlof (2) ; it consisted 
of a flattened, double tube of rather stiff rubber with 
several intakes for gastric contents and several for 
duodenal contents ; the latter were distributed over the 
terminal 8 inches (20 cm.) of tube. \Vhen separate 
suction on the gastric and duodenal portions of the 
tube olifained clear, acid gastric juice from the foimer 
and clear alkaline, bilc-staincd fluid from the latter, 
the tulie iiivarialih uas in the proper position, fl'lie 
position was determined by roentgenogram for the 
first several observations on each person and also in 
tliis inanner at the time of later oliscrvations if any 
doiilit arose whether the position of the tube was cor- 
rect. When tlic gastric contents were not removed by 
separate suction tlie tulic was in the same position as 
wlten they were but tlie gastric lumen of tlic lube 
was damped off for the duration of the observation. 

An apparatus was deiised bv means of whicii suc- 
cessive small samples of duodenal content could be 
witlidrawn into the glass electrode chamber at frequent 
intervals without interrupting the continuous aspiration 
for more than two or three seconds. Thus, the pH of 
one sample could be determined while the following 
sample was lieiiig collected in a separate receptacle. 
A negative prcsstire of 16 inches (40 cm.) of water 
was employed to remove both ga.stric and duodenal 
contents. 31 
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Continuous aspiration was done for about forty 
minutes before readings were utadc for record, in 
order to obtain a “basal" level. The pH of the nuxed 
duodenal contents (gastric, hepatic and duodenal se- 
cretion') and of the duodenal contents, front whidi 
gastric juice was excluded usually were determined at 
intervals of two minute.s. The duodenal contents for 
each sticcessive tnenty-minute period were measured 
in cubic centimeters. In nio.st instances, the pH also 
was detennined on the hourly and the total three hour 
specimens. In most ca.scs the period of ob.scrvation 
lasted three hours after the drug had been administered. 
When the gastric content was aspirated separately, 
the volume and the values for pH were detennined 
for successive twenty minute specimens and for the 
total hourly specimen. 

The values for pH were determined by means of 
a glass electrode and an electrometer (Cameron pTf 
'meter). 

OBSERVATIONS WHEN DRUGS ^VERE NOT 
ADMINISTERED 

Gastric and duodenal contents asj'irated scl'aralely. 
— Six ’observations in which the gasiric and duodenal 
contents were aspirated separately were carried out. 
Two observations were made concerning each of the 
three persons. 

The volume of duodenal content for each twenty 
minute period is given in table 1. The mean twenty 
minute volume \vas 6 c.c. The pH of successive small 
samples of duodenal contents were jilotted for each of 
the six observations, A tj-pical cun-e is labeled “nor- 
mal control'’ in figure 1. The values for pH of suc- 
cessive samples weie found to exhibit relatively slight 
variations; thej' remained just on the allndine side of 
neutralit}- ; the range was from 7 to 7.? for all experi- 
ments. 

The values for pH of the hourly ,s]iecimens of duo- 
denal contents (table 1) were slightly higher than the 
values for duodenal contents immediatel)- after removed 
because of loss of carbon dioxide in the one to three 
hours elapsing between removal of the samples and 
the time determinations were made. However, they 
u ere valid for purposes of comparison with other read- 
ings obtained under the same conditions. 

T.OII F I 

The Z'Pltinies of fituliotts obtained each tzeenly niijnitcs and 
the t<Ii of the hourly specimens of the duodenal contents (pas- 
trie eoiitents excluded) of three normal farting peisons 
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•The corresponding observation tn tables 1, 2 and 3 represents the 
same observation, that is, tables 1. 2 and 3 consist of different types 
of data obtained during the same six observations 


The gastric contents were considered acceptable in 
all observations when they were grossly free from bile. 


Tlic mean volume of gastric contents for an interval of 
twenty muiutes for all three persons (table 2) 
amounted to 23 c.c. The mean Aalues for pH of the 
hourly specimens of gastric contents varied from JiO 
to 1.70 (table 2). 

Tadik. 2 

The x-oinmes of fractions obtained in tteenly minutes aid the 
pH of the hourly specimens of the gastric contents (diiodacl 
contents excluded) of normal fasting persons ‘ 
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The values for pH were determined on the mix- 
tures of the correesponding Irouriy specimens of gastric 
and iluodcnal contents, and then on the total combined 
specimen (table 3). It is interesting to notice that 
values for pH of the mixed gastric and duodenal con- 
tents were found to be onh' about 0.25 higlier than 
the values for gastric contents alone. This reflects the 
low httffering ]wwer of duodenal content when the 
gastric juice is excluded from the duodenum and the 
secretin lueclianism is not stimulated. 

Taw.f. 3 


The pH of the corresponding hourly specimens and of 
rombined specimens of duodena! and gastric contents collceM 
separately and then artificially mired 
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Mixed ffastric aitd duodenal secretions aspiivted - 
pout the d'uodcniiw . — Eight obsen-ations were inacies^^ 
which the mixed gastric and duodenal secretions _ 
aspirated from the duodenum; each lasted at lea^ 
three hours. The mean volume obtained in twcnt) 
minutes was rather constant in diflercnt observation- 
concerning the same person but varied considera ' 
among different persons (table 4). The mean tweii.' 
minute volume of mixed duodenal contents for 
three persons was 29 c.c. The x'alues for pH ot sue 
cessivc small samples of the duodenal contents we t 
plotted for each of the eight observations. The 
for one observation is reproduced in figure - ^ ’ 

normal “control”). The jirominent features ot > 
and the other curves of tlie mixed duodenal ^ 
are the wide range of values for pH and the exis i _ 
of an irregular but fairly characteristic patten ^ 
variation of the pH values. The values for pH 
tended from those near neutrality to those m 
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xonc of frer <ni*iiliiv, that is from alnnn 7 to le^s than 
a pH 4. 
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‘i'!:e p!l ot the cnnil’int-fi tpistrir ami hiifKlenal stvro- 
aspirated f-eparalcly aitd tlieii mixed 
avvrus:.ed i.i^l hir the total spwimens iViaii ^uhjec^s 2 
ai)>J 3 while the pH of tiic 'comhined ;,Mstric and 
tliKV'ienal >ecreti'jn' which were already mixed on 
withdrawal a\crapcti 5.30 for the total s|H-<-imen» from 
the same tv^o subjects and .s.53 for all three subjects. 
The h.igher values for pH of the ipistric and duodenal 
coiueitt- uliich ^\erc already mixed uhen withdrawn 
prohahly are due to a decrease in volume and possible 
in the acidity of pnistric juice hrougln abntit by en- 
trance of gastric juice into the duodenum as suggested 
by the w<ak of Hay and ^^’ebslcr (3), of Griflitbs (4 i 
and of .Shay, Ger4iun-Cohen and Pels f5j and to an 
increase in volume and alkalinity of duodenal contents 
lirought about by entnmcc of .acid gtistric juice into the 
duotleiuim and by its effect on pancreatic juice through 
the secretin tnechanism and on the How of bile. 

It is realized that the ohservation.s do not indic.ate 
quantitatively file relatnm.ship of volume and pH of the 
gastric and duodenal secretions of the fasting luimnn 
being when the Iluids are not being aspirated con- 
tinuously. However, it i.s obvious tlitit the inctliod of 
continuous a.^piratiou permits .sufficient stimulation of 
the .secretin mechanism by the acid ga.stric juice be- 


tween the time of it.s entrance into, and removal from, 
tlic duodenal cavity to provide enough buffering ma- 
terial to laisc the pH of the mixed gastric and 
duodeiitil contents from the low of LSI when tnixed 
outside the stomach to a mean of 5.53. It is possible, 
and ittdecd probable, that a similar I)ut more marked 
effect occur.s under normal physiologic conditions. The 
pH of the duodenal contents obtained in this study 
were apjwoximaicly tlte same as found in the observa- 
tions of Miller and Karr (6) and of Kearney. Comfort 
and Osterberg in which continuous aspiration also 
wa.s fir.'icticed. 

t >n.si-.Rv.\'nox s a ptk u ai > m i n i str attox 

OF VARIOL'-S ])RrG.'=^ 

Atropine sulfate was admini.siered subcutaneously 
in do-e.s of 1/100 grain (0.00065 gm.) ; morphine sul- 
fate subcutaneon.sly in doses of 1 '6 grain (O.OI gm,') ; 
pilocarpine hytlruchloride subcutaneously in doses of 
J TO grain tO.OOf) gm.) ; prostigmine metbylsiilfate 
.subcninncon.sly m tloscs of 0.5 mg. ; sodium salt of 
dcbvdrocliolic acid intravenously in doses of 10 c.c. of 
a 20 per cent solution and secretin intravenoii.sly in 
doses vif 1 clinical unit per kilogram of body weight. 
Tlie mimlier and duration of observations on the three 
siibjerts is given in tabic 6. Data of the same .scope as 
those obtained in observations in wbieli drugs were not 
given were .secured after the administration of the 
several drugs and analyzed as in the jireceding section 
but <mly the mean twenty iniimte vohmies and mean 
values for pH of the hourly and of the total three hoiu 
-pecimeiis for eacli pet son as- well as for all three per- 
sons an- given in table 6. 

(ittslrir si'crctton uspiyaicd Si'fHirntt'ly. — Tlie mean 
volume of the gastric comeuts (23 c.c.) for intervals of 
twenty minutes obtained in oliscrvations in which 
drugs were not used, was decreased by administration 
of atropine sulfate to 5 3 c.c. and by morphine .sulfate 
to .t c.c.: It was not siguificantiy changed by ndminis- 
traliuu of svidiuin salt of dehydrucholic acid and was 
doubled as a result of a dose xif pdocarpine hydro- 
chloride and prostigmine metlnl .sulfate (table 6). 

Cniiipansou of the mean ])H of rlic s])ecimens col- 
lected during the first, second’ and third hourly periods 
in observations in which no drugs were given with the 
pH of similar specimens collected after administration 
of drugs (table 6) discloses that the (dl of the gastric 
secretion was only .slightly affected, if at all, by doses 
of jirostiginiue nietliylsulfatc and sodium salt of de- 
hydrocholic acid but was inct cased by dose.s of 
atropine sulfate and pilocarpine bydroebioride. 

Comniciil. — Previous investigations on the action of 
atropine sulfate on gastric secretion have given con- 
flicting re.sidts (8, 9, 10). The resiilt.s of Keefer and 
Bloomfield (11). Myerson and bis eo-w'orkers (12), 
Winkolstciu (13) and Immermau (14) indicated, how- 
ever, that atrojiinc sulfate depressed markedly the 
psx'cbic and basal flow' of gastric secretion. Our results 
dearly demonstrated that atropine sulfate in the do.sage 
administered had a depressing effect on the gastric se- 
cretion of fasting persons and produced botli marked 
reduction in volume and increase in the values for pH 
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of the gastric secretion. The full effect of atropine sul- 
fate does not seem to have been reached until the third 
hour (table 6). Atropine sulfate depressed the secre- 
tion of acid so much 'that the pH in the third hour 
after its administration approached 4.0 or more which 
indicates that free acid is not present in the gastric 
contents. These changes, too, were accomplished in 
spite of a reduction of saliva secreted and swallowed. 

Results of previous investigations on the action of 
morphine sulfate on gastric secretion also have been 
conflicting. The experimental studies with dogs by 
lieigel many years ago demonstrated that while a de- 
crease in gastric secretion occurred in the first hour 
following the injection of morphine, secretion was 
stimulated subsequently (15). Kreuger concluded 
from the conflicting reports that morphine sulfate does 
' not depress gastric secretion in man (16). Our find- 
ings, on the contrary, indicated that morphine sulfate 
definite!)’ depressed tlie gastric secretion of a fasting 
person for a period of three hours. 

Data not given in table 6 show that the increase in 
volume of gastric contents was limited to the first hour 
after' the administration of pilocarpine lu’drochloride as 
was the increase in pH. The salivation that occurred 
and the increased volume of saliva swallowed during 
this first hour may account for the changes noted. On 
the other hand, pilocarpine hydrochloride is said to 
cause a secretion of gastric juice with higher than 
usual pH (17). Our obsciwations unfortunately do not 
clearly indicate the effect of pilocarpine hydrochloride 
on gastric secretion. On the contrary, data in table 6 
indicate that prostigmine metlu’lsulfate definitely in- 
creased the secretion of acid by the stomach; it in- 
creased the volume but not the pH of the gastric 
contents obtained during fasting. Salivatioti did not 
appear to be a factor, as the flow of saliva was in- 
creased only shghtl)’ if at all by prostigmine mclln’l- 
sulfate. 

Duodenal contents (bile, pancreatic Juice and secre- 
tion of duodenal mucosa) aspirated separately . — ^The 
mean volume of duodenal contents of 6 c.c. for twenty 
minute periods obtained in observations in which drugs 
were not given was decreased by doses of atropine 
sulfate to 3.3 c.c. and morphine sulfate to 2.5 c.c., was 
unchanged by pilocarpine liydrochloride (7.2 c.c.) and 
was increased by prostigmine meth)’lsulfate to 13.5 
C.C., by sodium salt of dehydrocholic acid to 17.5 c.c. 
and secretin to 38.3 c.c. (table 6). 

The mean values for pH of the specimens collected 
during the first (^.73), .second (7.63) and third (7.53) 
hours in observations in which no drugs w’ere used 
were essentially unchanged by doses of atropine sul- 
fate. pilocarpine hydrochloride, prostigmine methylsul- 
fate and sodium salt of dehydrocholic acid. Com- 
])arison of curves constructed of the pH of successive 
small samples of duodenal contents obtained in obser- 
vations in which drugs were not given w'itli curves 
similarly constructed of the pH of successive small 
samples of duodenal contents obtained after stimula- 
tion with the several drugs revealed that doses of 
atropine sulfate, morphine sulfate, pilocarpine hydro- 
chloride, prostigmine methylsulfate and sodium salt of 


dehydrocholic acid did not affect the pH. Such a com- ' 
parison does show', however, that secretin (fig. 1) 
markedly affected the pH; it elevated and maintaind 
pH at more than 8 for long periods of time, as has , 
been previously shown (18, 19). 



The diluting the neutralizing value of the duodenal 
contents therefore was not influenced by administra- 
tion of pilocarpine hydrochloride, was deerpsed by 
atropine sulfate and morphine sitlfate and increased , 
bj’ prostigmine methylsulfate, sodium salt of dehydro- 
cholic acid and secretin. The diluting and neutralizing 
value of duodenal contents was increased more 
markedly by secretin than bj’ prostigmine inethylsol- 
fate or sodium salt of dehydrocholic acid. 

At the conclusion of each experiment the 
contents and the duodenal contents were artificiimy 
mixed in a flask and the values obtained compared wiln 
values obtained in observations in w’hich drugs were 
not given. The mean pBf of 1.8 of the artificially com 
billed total three hour specimens of gastric and due 
denal contents obtained in observ'ations in which drug 
were not given was slightly’ lower than the mean |) 
of similar specimens after administration of pjo- 
carpine hydrochloride, after prostigmine methylsultate < 
and after sodium salt of dehydrocholic acid an, 
markedly lower than after administration of atropine ^ 
sulfate (table 6). Sodium salt of dehy’drocholic acic 
tripled the volume of duodenal contents yet it increase 
the mean pH of the artificially mixed duodenal an 
gastric contents only slightly’ over that found w mn 
drugs W’ere not given; this observation reflected 
low buffering power of bile. The marked effect o^ 
atropine sulfate reflected its marked depressing m 
fluence in gastric secretion. j a ' 

Comment.— The reduction in volume of duodena^ 
contents (gastric juice excluded) follow’ing adimms 
tration of atropine sulfate may’ have been due ? 
hibition of secretory activity’ of the small '.. 
(20) and to relaxing effect on the gallbladder and i 
ducts (21,22). While atropine sulfate reduces thetio^^ 
of pancreatic secretion when gastric juice is not ex 
eluded from the duodenum (23,24), its effect on ’ - 
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secretion of jwucreatic juice during fasting when the 
g:istric juice is excluded from the duodenum has not 
been determined in man, so far as we could fmd out. 

The nb.servations using morphine sulfate need fur- 
ther description to record certain rc.sults not recorded 
above. In two observations in which morphine sul- 
fate was given, the bile color of the duodenal content 
disappeared completely within twentj* minutes after its 
administration. In a third observation the bile color 
progressively and markedly diminished in degree dur- 
ing the first forty minutes and then persisted .as a 
light yellow solution for another forty minutes, after 
which only a faint yellowish tinge was noticeable. Dur- 
ing one observation gljxeryl trinitr.atc 1/100 grain 
(0.00065 gm.) was administered sublingually three 
hours after, and a pearl of amyl nitrite by inhalation 
three hours and forty minutes after administration of 
morphine sulfate, yet the bile color did not return 
until four hours and ten minutes had clai).sed after ad- 
ministration of morphine sulfate. An ampule of amyl 
nitrite was inhaled by one subject at the end of the 
eighth twenty minute period of one observation but a 
flow of bile did not occur for another forty minutes. 
Similar obsen’ations were obtained using codeine sul- 
fate and dilaudid hydrochloride.. These observations 
indicated that these drugs prevented, or almost com- 
pletely prevented, the entrance of bile into the duodenal 
cavity for about three to four hours after their ad- 
ministration and that administration of glyceryl 
trinitrate and amyl nitrite did not hasten the return 
of bile to the duodenal cavity. 

These data did not indicate that pilocarpine hydro- 
chloride altered the secretion of any of the components 
of the duodenal contents. On the contrary prostigmine 
metliylsulfate appears to do so since the volume of 
the duodenal contents was increased, as ])reviously re- 
ported (25). Since the pH of the duodenal contents 
was not significantly altered, it is probable that the 
increase in volume was not due to an increased flow 
of. pancreatic juice of the secretin type. 

The volume of duodenal contents w as increased defi- 
nitely by intravenous administration of sodium salt 
of deliydrochollc acid. The increases may be attributed 
to the increased flow' of bile into the duodenum. How- 
ever. the possibility that increased pancreatic secretion 
contributed to the increased TOlume must be enter- 
tained, since bile salts introduced into the intestine 
stimulate pancreatic secretion (26), containing bicar- 
bonate in the concentrations seen after the intra- 
venous administration of secretin (27). However, the 
increase in pH was so small that the volume of pan- 
creatic juice entering the duodenum during stimula- 
tion with sodium salt of dehydrocholic acid must liave 
been small. 

Mixed duodenal and gastric secictions aspirated 
jioni duodenum . — The mean volume of mixed g.astric 
and duodenal contents obtained at mterv'als of twenty' 
nv'nutes whicli was 29.0 c.c. for all observ'ations on 
all three subjects when drugs were not given was de- 
creased by doses of atropine .sulfate to 8 2 c.c. and by 
morphine sulfate to 7.0 c.c., was doubled by doses of 
pilocarpine hydrochloride and prostigmine methyl- 


sulfate, was increased about 50 per cent by sodium 
salt of dehydrocholic acid and was more than doubled ' 
by secretin (table 6). " ' 

The mean pH of mixed gastric and duodenal cout 
tents for the three hour period obtained in obsena- 
tions on all three subjects was lower after .administra- .. 
tion of pilocarpine hydrochloride. (4.47), was sligbtl.v 
higher after atropine sulfate (6.13), prostigmine 
methylsulfatc (6.25) and sodium salt of dehydrocholic 
acid (6 25) but was markedly higher (7.65) after ad- 
ministration of secretin (table 6) than in the obsena- 
tions in which drugs were not given (5.53). 

The comparison of curves of the pH of successive 
small samples of mixed duodenal and gastric contents 
obtained wdien drugs were not given with those of pH 
of similar samples obtained after the different drug= , 
were given j-iclds interesting results. The action of 
atropine .sulfate (fig. 2) resulted in a reduction in 



FIGURE 2. 

Fluctuations in tho pH of the duodenal “J'" *’’1 'ihVJ 

contents were oltowcd to enter the duodenum In Jt* ^ ’ ifate 

•a tfrttrr ta/sc cF(v/>n atfor thfr admolstMtlon of atropme 




range and frequency of fluctuation of pH and in eleva 
tion of the general level of the curve. The action o 
morphine sulfate reduced markedly' the frequenc} e ^ 
gastric emptying and the fluctuadons in pH of t e 
mixed gastric and duodenal contents. The action oi 
pilocarpine hydrochloride (fig. 3) did not marke } 



1 in c H m nutc j 


FIGURE 3. . 

Fluctuations In pH of the duodenal contents when the 
tents were allowed to enter the duodenum In .lAaroJne 

a drug was not given and after the administration or P 
hydrochloride (H). 


change the configuration of the curve during the firs ' 
eighty' minutes but produced a marked depression o 
values for pH from eighty to 160 minutes afier i ‘ 
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aclnnais-tratioii niid erased the characteristic tluctua- 
tions in tire pll of tlic combined contents observed 
wl'icn drugs were not given. Ti\e mean values for pH 
u'cre not much greater than those of acid gastric Juice 
during the second eighty minute period. In all other 
observations after (loses of pilocarpine except one the 
curves were similar to. ancl were as tnarked ;is that 
illustrated in tignre 3. In the exception the ]iH rose 
more frequently to about 7.0, as in the observations in 
which no drugs were administered but it also readied 
lower levels and the duration of the.se low levels was 
much greater than in the oh'-ervatiuns in which drugs 
were not administered. The action of prostigminc 
rnethylsiilfate produced more frequent and wider hiic- 
t nations of values for pH than occurred when the 
drugs were not given (fig. 4). The action of sodium 



FIGURE 4. 

ffuetuations in pH of the duodenal eontents when the gastric con- 
tents were allowed to enter the duodenum In subject H. A., when a 
dru{; was not given and after the administration of prostigminc 
methy Isulfatc I H ) • 

salt of dehydroclrolic acid (fig. 5) elevated slightly the 
general level of values above those encountered when 
drugs were not given ancl the fluctuation in values was 
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Time in miaules 

FIGURE 5. 

fluctuations In pH of the duodena! contents when the gastric con- 
tents were allowed to enter the duodenum in subject H. A., when 
a drug was not given and after the intravenous administration of 
sodium salt of dchydrocbolic aetd. 

increased in frequency. The action of secretin was defi' 
nite and marked (fig. 6). It elevated the pH above 
neutrality. The higlie.st values were pll S.20 in this 
observation (fig. 6) ancl S.S and 8.35 in the obser- 


vatioiEs on the other two persons. The values remained 
at high level during the first two to three hours in 
.spite of the entrance of some acid gastric material 
into (he duodenal cavitv. 



Time m minutes nttcr mjcclicn o! dru^i 


• In the Kcrelin cxj’fnmcnt alrcyinc sulphate Jr Mco th) jiven at 
TO minutes litter onset of experiment 
« In the jerrclm experiment a scennd injerlion of same dasaje o[ 
^ecrcttn Ji'en SO minutes cftir onset of oyerimcnt 

FIGURE 6. 

Fluctuatlont in pH of fho duodenal contents when the gastric con- 
tents were allowed to enter the duodenum in subject H. A., when 
a drug was not siven and after the Intravenous administration of 
secretin. 

COMMENT 

Ati opine sulfate reduced the volume and elevated 
the pll of the gastric and duodenal contents which 
were mixed before aspiration. AHhongh quantitative 
measurements of the various elTccts of atropine sul- 
fate on gastric ancl duodenal secretions which were 
mixed before aspiration have not been possible, it ap- 
pears that its direct influence on chioclenal secretions 
is of much smaller magniliicle than its influence on 
gastric secretions. At least this was true in the oh- 
servMtions in which the gastric and duodenal contents 
were aspirated separately. It also appears that the 
reduction in volume and increase in values for pH of 
the gastric secretions produced by atropine sulfate 
accounts for the major portion of the reduction in 
volume and elevation in pH of the mixed duodenal and 
gastric contents obtainccl under fasting conditions and 
that reduction in quantity and elevation in pH of 
gastric contents entering the duodemim is followed by 
incrca.se in the mean pH of the duodenal contents 
(mixed gastric and duodenal secretions). Tin's latter 
observation agrees with that of Kearney, Comfort and 
O.sterherg (7), tliat the amount of acid gastric juice 
entering (he duodenum seemingly does influence 
roughly the level of the pH of the duodenal contents 
of normal persons. 

Certain observations in addition to those recorded 
concerning gastric and duodenal contents which were 
mixed before aspiration were made after doses of mor- 
phine sulfate. In all these observations the bile color 
of the mixed duodenal contents disappeared within 
twenty minutes and usually within the first ten minutes 
following administration of morphine sulfate. In one 
observation glyceryl trinitrate. 1/100 grain 
(0.0065 gm.) was administered sublingually every 
twenty minutes from tlie end of the first period of 
t\\ enty minutes to the end of the seventh twenty min- 
ute period after administration of morphine sulfate. 
In addition, atropine sulfate was given intravenously 
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at the end of the sixth twenty minute period. In spite 
of the giving of glyceryl trinitrate and atropine sul- 
fate the first fraction of duodena! contents to exhibit 
the color of bile was that collected during the ninth 
twcnt}‘ minute period or in the second twenty minute 
period after the sevetith dose of glyceryl trinitrate. 
In another ob'^ervation, 10 c.c. of a saturated solution 
of magnesium sulfate was given by way of a duodenal 
tube, Tbe stiction was stopped for ten minutes and 
then a.s suction was resumed, morphine sulfate. 1/6 
grain (0.01 gm.) was injected subcutaneously. Only 
during the first ten minutes after injection of morphine 
.sulfate were the duodenal contents bile colored. 
Duodenal lavage with saturated solution of magnesium 
^ulfatc at the end of the fourth and sixth twenty minute 
[jcriods did not evoke a flow of bile. Bile appeared 
in the duodenum 170 minutes after administration of 
tnorphitie sulfate in this ohser\’atioii. which is onl_v 
slightly earlier tlian in Utose observations in which 
magnesium sulfate was not administered. The results 
were similar to tho'.e obtained on the duodenal con- 
tent.v uninixed with gastric contents. Other observers 
have reported that morphine aulfate increases Ihe tonus 
•of the sphincter of Oddi witli retardation of the flow 
of bile (Reach). (2S) and reduces the secretion of bile 
when atlministcred to dugs (20). that morphine sulfate 
contracts the lower end of the common bile duct and 
increases the intraductal pressure of patients who.se 
gallhladdcrs had been removed and a T tube inserted 
in the common bile duct (30, 31). Dilaudid and 
codeine hn<l a similar effect. Our observations imli- 
'' caitvi that morphine also usually interrupted sharply 
and completely the flow of bile into the duodenal carity 
of persons with intact biliary tracts and nonnally tunc- 
(ioniug gallbladders for a ])eriod of three to four hours, 
an eileci which prcsumaitl.v is due to either constric- 
tioTi of the lower end of the common bile duct or to 
^upprcs.cion of the flow of bile, or both. Codeine and 
dil.'tidid had a similar effect. 

Glyceryl trinitrate, amyl nitrite, theophylline with 
et'nleticdiamine lowered the increased intraductal i»rc.s- 
<-ure produced by nioruhinc .=ulfate in cases iu wliich 
gallbladders have been removed and a T tulx- inserted 
into the coinmnn duct (30). It has been n'.siimed 
th.-tt tlu'M' drugs produced rcla.xaiion of the conunon 
bite duet ajul of the sphincter of Od<H which per- 
j'.nttfd flow \.f bile t’.ito the duodcmmi rvith a rcsiilt.am 
fall in disct.'d pressure. Our obsciwalion.s did not in- 
dicate that glyceryl fritiitrate or anijl nitrite had any 
-’.icb ctT«t on (HTfsTins who-e biliary tract' were int.act 
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was less than mean plf 5.53 of the three liour .speci- 
mens obtained when no drugs were given. 

Of all the drugs empbyc'd iu the.se experiments, 
secretin produced the greatest increase in \olume of 
the duodenal contents and was the only one which 
markedly increased the pH of the individual Muali 
samples of duodenal contents above the values ob- 
tained in observation in which drugs were not given, 
whether tiie duodenal contents were collected mixed 
or unniixed with gastric content'-. The wdues for pH 
of the duodenal contents rose to 8.40 to 8.45 in obser- 
vations in which gtistric and duodenal secretions were 
aspirated separately and almost to the same level in 
tho.se ■observation.s in which gastric contents were al- 
lowed to enter the duodenum and then aspirated mixed 
with the duodenal secretions. The increa.sed flow of 
bile produced by the intravenous administration oi 
sodium salt of deliydrocholic acid serves to iarrea'w 
the pH of duodenal contents but this mrrca=o is initdi 
ICS'S that! that produced by secretin. 

SUMMARY AND CONCLUSIONS 

The method of continuous aspiration of gastric and 
duodenal contents has been applied in the study of 
volume and pll of the gastric and duodenal content'. 

The x-olnme and pll of the gastric and duodena! 
oanlcnts have been determined without and after tlie 
administration of atrojiine sulfate (1/100 grain of 
0.00065 gm., suhcntaiieousl.v), morphine sulfate (1 A 
grain, or 0.01 gm., subcutaneously), pilocarpine hydot- 
chloridc (1/10 grain, or 0.006 gin., subcutaneou'l)). 
prostigmine methyl.sulfate (1 mg. sulKnitancousU )• 
sodium salt of deliydrocholic acid (10 c.c- of a 20 per 
cent solution intr.ivenou.sly) and secretin (1 chniral 
unit per kilogram of body weight, intravenously). Two 
tvpcs of observ.ntion were carried out. In the first t.qie 
of observation the gastric and duodenal contents wire 
aspirated simtilfancou.sly hut separately; iu the swuid 
type the gastric contents were allowed to enter the 
duoden.al ca\ity and the mixed gastric and diiodeiril 
contents were aspirated. 

In observations in uhich gastric and duodcn.al. emt- 
tents were aspirated separately and no drugs 'H’U' 
given, the mean vohnnes (jf duodenal .and ga-tric nn,- 
tents for twemy in’mitc periods were, respective!)-. bU 
and 23 c.c. The mean pll of dnodeni contents was 7ji 
and of gastric contents 1.6 in the '.une l.\pe of ob- 
'crvations. 

In \^b'er^ atioTL' in uhith gastrie euntenis wire .aU 
linved to enter the iluodcnum and the mixed gastii- 
ami duodenal contents were aspirated nnr! no dnie-' 
were given, the mean volume of tfie duodena! (-wunn- 
for period' of twenty minutes was 2d c.c. and the mean 
pH of the fhiodenal contents 5.53. In .'pitt <<f e*';;- 
tinuoiis yTspiralion of tbe liimdenal content*., the ac'd 
g.a'irie juice apjeircntly rciitainet! in the flimddu.i oT. • 
ity long c'uougii In ••tnudate tin- bormn'etl mieUmim' 
conindling the ‘c-rctiun >ji Inh- .Mid jf.irj.Tf.it'i' I’d"' 
and r.-u'c the mean pH vtihn.-v of tbe gasttic c-on'e-'U ' 

iu kxel- wif! ab'or thu"' fl.Kl 1 foujof when liie d’’- ' 

dni.al and ga-tri- soment-- -t'c a-piratti] 'fjjir.-nel;, .'in! 
thvjj nn'C''! 
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In observations in \\lnch tlic gastric and duodenal 
contcnt.s were as[)irnfed siniultaneonsly but separately, 
the Yolunic of gttstric contents was tnarlcedly decreased 
by both atropine sulfate and morphine sulfate, was 
apparently nnaft'ccted by sodium salt of dchydrocholic 
acid but was increased both by pilocarpine hydro- 
chloride and prostigmhte methylsulfate. The pH of 
the ga'-tric contents were elevated by airojnne sulfate, 
by pilocarpine hydrochloride during the first hour after 
stimulation anti were unaffected significantly by 
pro.->ligniine methylsulfate and sodium salt of dehydro- 
cholic acid. 

In tlie observations in which the gastric and duo- 
denal contents were aspirated siimiltancuiisl}' but sep- 
arately. the volume of tiuodenal ronfentc was decreased 
by iK'th atropine sulfate and morphine sulfate, wms 
practicaHy unchanged by pilocarpine hydrochloride and 
was increased by prostiginine metiiylsnliatc. sodium 
salt of tlchydrocliolic acid and secretin ; the pH of the 
duodena! contents was unchanged by atropine sulfate, 
pilocarpine hydrochloride, prostiginine mcthvls'iilfate 
and sOvliiim salt of dehydrocholic acid, but was in- 
creased by secretin. 

In observations after drugs were given in which the 
gastric contents were allowed to enter the dnodennm 
and the mixed gastric and duodenal osntcnts then 
were aspiratc<l, the volume vias decreased ijy atropine 
sulfate and morphine stiifaie and increased by pilo- 
carpine bydnxJiloride. prostigminc methylsulfate, 
‘■odium salt of deliydnxdiolic acid and sccrelin ; tlie 
mean values for pll were hnvered slightly by ])ilo- 
carpine hydrochloride and were elevated slightly by 
atropine sulfate, prostigmiue methylsulfate, sodium salt 
of dehydrocholic acid and markedly by secretin, 

.Atropine sulfate reduced both the amount of acid 
secreted and entering the duodenum and the buffering 
^■alne of the duodenal contents hut its tictioii on the 
secretion of acid was apparently greater than its effect 
on the secretion of hiic. pancreatic juice and juice of 
the duodena! mucosa. The result of its action was a 
higher average pH of mixed duodenal and gastric con- 
tents when the gastric contents were allowed to enter 
the duodenum and the mixed gastric and duodenal con- 
unts then were aspirated. 

Atorphinc sulfate reduced the volume of the con- 
tents of the stomach and of the duodenum promptly 
and markedh'. These drugs usually caused bile to dis- 
ajjpear completely tvithin twenty minutes from duo- 
dena! contents and to remain absent for three to four 
Itours or more in our fasting subjects who had intact 
biliary tracts and normally functioning gallbladders. 
GUceryl trinitrate and amyl nitrite did not reduce 
the duration of time during which bile was not found 
in the duodenal contents. The failure of glycciyl trini- 
trate and amyl nitrite to induce a flow of bile suggests 
tliat their action in reducing the intraductal pressure 
induced by morphine sulfate in cases in which a T 
tube is in place iu the common bile duct and the gall- 
bladder has been removed may he due to something 
more than a relaxing effect on the sphincter mechanism 
with a flow of bile into the duodenum. 


Sodium salt of dehydrocholic acid in the dosage 
given seemed capable of provoking flow of bile great 
enough slightly to elevate the pH of the fasting gastric 
and duodenal contents aspirated already mixed, while 
.secretin in dosage given was capable of provoking a 
secretion of pancreatic juice great enough not only to 
raise the mean pH to higher levels than ordinarily 
found or reached after any of the other drugs, but of 
maintaining the A'alue for pH at or more than neutral- 
ity for more than two hours in spite of the entrance 
of some acid from the stomach into the diiodemun. 
Comparison of the effectiveness of the two drugs in 
altering the pH of the combined gastric and duodenal 
contents clearly shows that secretin is far more effec- 
tive than the sodium salt of dehydrocliolic acid in 
clevatitig the pH of the duodenal contents diwlng 
fasting. 

The action of atropine sulfate, the sodium salt of 
dehydrocholic acid and secretin in raising the mean 
pH of tlie duodenal contents (gastric and duodenal 
.secretions) during fasting affords a rationale for the 
use of these drugs in the treatment of peptic ulcer at 
least during the fasting hours. The clinical value of 
atrojiinc sulfate in elevating the abnormally low pll of 
the contents of the dnodennm of fasting patients wlio 
have duodenal ulcers siiould be critically examined. 
The intravenous metlmd and the cost of administration 
of the sodium .salt of dehydrocholic acid and of secretin 
and jiossible reactions after the use of ‘‘purified” se- 
cretin limits their practical application for this pur- 
pose at this time. The oral Use of bile salts has been 
suggested in the treatment of peptic ulcer (32, 33) but 
the relatively small changes in pII of mixed duodenal 
contents produced by the intravenous administration 
of .sodium salt of dehydrocholic acid indicates that the 
clinical value of bile salts given either orally or intra- 
venously would he small. The marked and prolonged 
action of secretin in elevating the pH of the duodenal 
contents in tlie observations m which the acid gastric 
contents were allowed to enter the duodenum and the 
combined gastric and duodenal contents were aspirated 
already mixed invites the jireparation of a cheap supply 
of secretin safe for repeated administration and a study 
of its possible value in the treatment of duodenal ulcer. 
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Seasonal Gastroenteritis in 


Colorado 


By 

HARRY G.-\USS, At. D.» 

DfN'VTR, CoLOkAPO 



A LAIOST every year Colorado experiences an 
outbreak of acute gastroenteritis in the early fall. 
.A typical instance is illustrated by the following 
patient. 

Airs. G. age 50 awoke on AA'^ednesday August 26th 
with a feeling of nausea, giddiness, vague abdominal 
cramps followed hy the passing of a watery stool con- 
taining considerable undigested material. Airs. G. 
had been examined carefully two weeks previously be- 
cause of discomfort in the upper part of the abdomen, 
gas and belching. The examination included a care- 
ful history, physical examination, blood analysis, 
urine examination, electrocardiograph, basal metab- 
olism, x-ray examination of the stomach, gallbladder 
and intestines. As a result of the e.xamination, the 

•Department of Medicine, University of Colorado 
Submitted Oct. 8, 1943. 


complaint iiad been diagnosed as a gallbladder dys- 
pepsia. The present disturbance did not conform to 
the previous clinical syndrome; rather it suggested an 
acute gastroenteritis. 

It would have been ea.sy enough to consider the 
present attack to be an acute gastroenteritis resulting, 
from some dietary indiscretion or from tlie inge.->tif'n 
of some contaminated foodstuff. Hovvev’er it soon be- 
came evident that we were not dealing with a single 
isolated case, as other cases soon appeared. AVitlnn 
forty-eight hours there were many cases with idcntica 
syndromes. 

Airs. G. lived in the east end of town in the Park 
Hill section of Denver about four miles from the down 
town section, yvhereas Airs. C. lived on the north side 
of town about a similar distance from the office; so 
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ilkl Mr. 'L., whik' Mr. T. lived in a downlowo hotel. 
Mr. S. a salesman jn^-t arrived from a snndl town 
alioiU thirty-five miles north of Denver to report the 
same sviuironie which he altriimtcd to catino' a spa- 
ghetti dinner in his pet-pcevo hotel. Within forly- 
ciglit hours t\\ent\-five people in itty practice from al- 
nm-l as many difTcrem home^ comjdained of nausea, 
giddiness, .ahdomina! distress, entmjts and diarrhea. 
Olniotisly the .'•yndrome could not have resulted from 
mu indi-cretion or food jmisoning since there was no 
conumm food supply to lhc.se peo]ilo. Other phy.si- 
cians reported similar expericitces. Sovin it ht'came 
evddent that ati outhroak of acute gastroenteritis ex- 
isterl which invtdvcd the entire metropolitan area of 
Denver and that it numhered tluuisands of case.s. 
There w.as no way m determine the exact numher of 
cases, since these ca-es were not reported, 'rtiis out- 
break as-itmcd the proportions of a local epidemic. 
Fortunately practically a!! the cases recovered withiti 
a few day.s under symptomatic treatment. 

Such outbreaks of acute gastroenteritis in the fall 
of the year are not new iti Denver. F\)r some twenty- 
five years 1 liave been observing them occur nith al- 
most clock -like regularity. I have, attended many meet- 
ings given over tu a consideration of these outbreaks 
and have iisttned to many acrimonious discussions char- 
neterired by heat rather titan by light. On one cKcasion 
the city water departmem was acensed of negligence, hut 
its champions sf«m squelched any suggestion of con- 
taminated \rater Ixung the re.spo!isihle factor. Then 
some o!ie suggcstetl tliat the \egetah!cs were contam- 
inated by being irrigtned by untreated sewage water. 
There aro-e a great hue and cry. It hecame so loud 
titat Denver acquired an expensive scvv.agc di.spo>aI 
plant but tile epidemics cnniimied just titc same. Evi- 
dently it was not liie fault of the totnatoes and car- 
rot. s and ttther \egetahlcs being contaminated by un- 
treated sewage water. Besitles similar outbreaks 
had occurred outside of the Denver meiropolitan area 
where the vegetables had had the he.st of pure moun- 
tain water quite free from any taint of pollution. 

Xow no one regrets the erection of a sewage dis- 
posal plant in Denver which we consider a sign of 
progress- in safeguarditig the community health, hut 
the fact rcmaiiLs that the erection of a s'cwage disiiosal 
plant did not solve the problem of seasonal gastro- 
enteritis. 

Some year.- ago when I fir-t hecame intrigued with 
the problem. I requested the bacteriology departi'iient 
of the University of Colorado to conduct some studies 
in one of these outbreaks. About tweuty-ih-e patients 
who had dcvelojwd the SNuqitoms had cultures made 
on their blood and stools. The twenty-five blood cul- 
tures remained sterile and twenty-four of the stool 
examinations gave nothing of importance. The twenty- 
fifth patient .showed a paratyphoid infection in the 
.'tool. However this patient upon investigation was 
found to have been visiting a neighborhood ftinti 
where the outhouse and water supply were uncoiu- 
fortahly close together. So iioiliing came of this bac- 
teriologic study. 


Pondering over these .seastmal outbreaks and search- 
ing for a common denominator, the only htetor that T 
can thittk of that is common to all of them is that they 
occur in the fall of the year usually after a dry spell 
when the air has been dusty for some time. It i.s pos- 
sible that they are related to tiie dust and that the 
dtist is a carrier of something else which is cither in- 
Iialcd or ingested and that something could he a virus. 

Other observers liave pondered over this same 
problem. Dack (1) reports an epidemic of acute gas- 
tmenteritis which involved 48 persons residing in 
donnitnries at the University of Chicago. The out- 
itreak did not appear to have been spread through the 
medium of food or water. Laboratory studies did 
not reveal the causative factor lesponsible for the ill- 
ness. The epidemiological features suggested contact 
or di\)j)]et infection, although attempts to reproduce tiie 
di.seasc in monkeys w'ith nasopliaryiigeal washings and 
l)lood from the ])aticnts were unsuccessful. 

Sniitii and Davies (2) rcjTOrt their experience with 
an epidemic of gastroenteritis wiiich occurred in the 
British trooj^s in a large training area. The epidemic 
occurred in the middle of December. It was not lim- 
ited exclusively to tlie military population but also iu- 
ohuled some of the adjacent civil population. They 
made exhaustive hacterioiogic studies on the food and 
e.xchided the common causes of contamination as ty- 
phoid. jtarntyphoid, dysentery, food poisoning due to 
Staphylococcus and streptococcus. They suggest that 
it is possible that the outhroak was due to a virus in- 
fection similar to the so-callcd gastric inflttcnza of 
the ga.stroinicslina! tyjic of distemper in dogs or 
swine fever in jfigs. Kantor (3) agrees with this 
suggcstioti and states that the epidemiologic featttres 
suggest contact or droplet infection and a possible 
virus infection, 

DISCUSSIOX 

In tlic routine practice of medicine, tlic physician 
encounters many syndromes which present diagnostic 
problems. One grouj) wliich i.s quite troublesome is 
the class which jiossesses some characteristics of infec- 
tions yet which conform to no established type of in- 
fectious disease. 

Infectious diseases whose causative agents are visible 
under the ordinary microscope as those due to pro- 
tozoa. bacteria, fungi and the spirochetes have been 
fairly well identified ; but the virus diseases present 
tremendous difficulties in identification. 

It is possible lliat some of our diagnostic problem.s 
fall into the group of virus infections awaiting future 
studies to establish their identities. 

\’iruses are infectious agents whose e.xact nature is 
unknown although some of their characteristics have 
been established. They arc small and propagate solely 
with the cell ; they contain nuclcoprotein. generally 
they are slender rods or .s])!ieruleb in form, altliough 
difTerent tyi>es vary from each other in size and shape. 
They are considerably smaller than ordinary bacteria 
and are measured in terms of niillimkra rather than in 
miclia. Because viruses have ti size con.siderably 
smaller than ordinary bacteria they are filterable which 
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implies a size less llian 0.2 micra. Generally they arc 
not visible under the ordinary microscope, however 
under the electron microscope some of tlicm become 
visible. 

The outstanding characteristic which difTcrentiates 
them from bacteria is their abilit)’ to propagate only 
in the presence of living cells ; in other words they arc 
obligate parasites incapable of independent existence 
outside of their ho'd.s ; yet some of the viruses of plant 
disease such as the virus of tobacco mosaic disease have 
been cr)'sfal!ized which raises the question uhethcr 
thc\' are animate or inanimate agents. liotvcvcr it 
must be born in mind that in a broad biologic sense 
there is no sharp line of cleavage between animate 
and inanimate objects. This line of cleawige ceased 
to exist in 1828 when Wohler synthesized urea from 
inorganic constituents and bridged the gap lietween 
organic and inorganic sulislances. It may be that 
viruses represent one of these “missing links” between 
living and inanimate objects. 

.Some viruses have been identified clinically. These 
are the causes of ; ( 1 ) disease of childhood as cow 
pox, small pox, chicken pox, measles, mumps; (2) 
disease.s of the centra! nervous system as cncejihalitis, 
hmphocytic choriomeningitis, poliomyelitis, rabies: 
(3) systemic di.scascs as influenza, foot and mouth dis- 
ease. jellow fever, dengtie, psittacosis; (4) ,surfacc 
diseases as heqies simplex, herpes zoster, mollusaun 
contagiosum, warts, lymphogr.undoma in^iinale; (S) 
tumois as Shope’s papilloma and Rous’ sarcoma. 

Goodpasture (4-) has divided viruses into three 
groups. The first group affect ■ the skin only, they 
cause warts, molluscum contagiosum, etc, they are cpi- 
theliotropic and do not enter the blood. The second 
group cause systemic infections as small pox, measles. 
This group of virus enters the blood presumably 
through the up^icr respiratory tract then localize in the 
skin. The third group affect the centi al nervous system, 
they are obligate neurotropic, they cause poliomyelitis, 
rabies, etc ; these also enter tlie blood through tlie 
upper respirator)" tract and then are localized in the 
nervous system. However some viruses may affect 
more than one type of cell ; they are spoken of as 
pohUropic. 

Often the existence of viruses is knowm only through 
the results of their activity in susceptible hosts. How- 
ever some viruses can be grown by inoculating sus- 
pected material into susceptible animals or chick 
embryos. 

One of the demonstrable evidences of the presence- 
of ^irus infection is the presence of intracellular in- 
clusion bodies within the cells w’hich are evident as 
w ell defined globular masses within the cytoplasm ; 
they appear to be homogeneous with ordinary 
stains; although some of them may contain net like 
structures. 

Some viruses produce an inflammatory reaction 
characterized by lymphocytic infiltration rather tlian 
by polymorphonuclear infiltration; however Rivers (5) 
believes that the inflammatory reaction is secondary 
to priniar)'- changes of proliferation and degeneration 
of the infected cells In bis exiierimental studies with 


the virus of small pox he found that proliferathe 
and degenerative changes appear within 3 to 6 hours 
after inoculating the cornea of a rabbit, whereas the 
inflammatory changes do not appear until about 48 
hours after inoculation. 

Viruses sometimes produce tumors ns Shope’s 
papillomas and Rous’ sarcoma w inch are considered " 
to be examples of virus Inperplasia. At times benign 
virus tuinor.s may become malignant. This change 
from the benign to the malignant state is due to a 
change in the characteristics of the virus (Rner»b 
Tlic fact that viruse.s have been shown to cau«e these 
type^ of tumfirs does not warrant the generalization' 
that they arc the cau.se of ail tumors. 

Most viruses are spread by contact or drojilel in- 
fection, Uiat is, by transmission from one host to 
another; a few however arc spread by insects The 
sprear! of virus rliseascs differs in no way from the 
spread of other infections diseases, 

TTie basic principles of immune plienomciia arc 
operative in virus diseases as elsewlicre. \'irusts are 
cajiahle of producing protective humoral antibodies in 
the sera of invaded hosts. In fact the first applica- 
tion of protective vaccination anywvhere occurred in a 
virus disease, wlicii Jciiner in 1/96 began liis experi- 
ments with the biiman inoctilalion of the virus of cnv. 
pox as a protection against small po.x. The type of 
immunity that exists or yyhich may be developed in an 
individual is divided into the three usual grades: 
namely natural, active and passive. Acquired im- 
munity in aims discaset. is very- elastic and relatne. 
It may be life long or it may be fleeting. 

The state of nutrition of an indiyddtiai or his general 
health or the vitamin level lias little influence on his 
.susceptibility to virus_ infections. 

\'iriiscs arc capable of producing a multiplicity ol 
reactions yyithin the body. These include immune 
plicnomena, hyperplasia, degeneration, lyniplrocyTic 
infiltration, secondary inflammatory reaction, feyer, 
tumor formation, etc. Xo direct explanation can be 
given to this multiplicity of phenomena becau'e the 
nature of rirtises tlicmselves is unknoyyn. Quite liM.J 
there arc different kinds of viruses yvitli each typ<^l^ 
possessing specific characteristics. This veiy miih'' 
plicity of characteristics of viruses opens up a possible 
explanation for some of tlie troublesome problems 
yvhich are encountered in the practice of medicine. 

In the treatment of virus disorders, prophylaxis bas 
proved of tremendous value in some diseases, as m 
the vaccination for small po.x, rabies and yello" 
fever, but not in others. T’acciiies for encephalitis an 
influenza are being studied, and there is every reason 
to believe that eventually other protective vaccines 
yvill be developed. 

Quarantine is helpful in a feyv instances as in 3^- 
loyy feyer yvhere the control of the insect vectors bas 
proved of value but generally speaking quarantine ana 
isolation are of little value because the infection lit- 
erally traycls yvith the yvind through the medium o 
droplet infection. ' 
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The use of convalescent sera has proved of some 
merit in those cases where the serum can incite the 
production of antibodies in the host and establish an 
immunih* before the onset of the disease itself as in 
measles. 

The sulfa dnigs thus far have jiroved a disappoint- 
meiu. and many physicians believe their use is dan- 
gerous because it creates a false sense of security. .Spe- 
cific chemotherapy nevertheless offers great possilnl- 
ities for future studies. Chemical blockade by the 
application of simple chemical substances to tlie nasal 
mucous tnembranes ns picric acid or zinc snlpbafc 
have proved disappointing. There is no evidence that 
the use of chemical blockade jircvents infection. 

Once the rims has einereil the cells of the body, 
little can be done to influence the disease, and the 
treatment becomes srmptomatic and consists of rest, 
good food, good nursing, general hygiene, physio- 
therapy, antispasraodics, sedatives and supportive 
measures. 

i\Incli rcm.ains to be discovered concerning the 
nature of viruses. It seems fair to state that only a 
beginning has been made in the understanding of 
this type of infection and that future studies will help 
to solve many of the diagnostic and therapeutic prob- 
lems of today. 


SUMMARY 

1. Almost every year Colorado experiences an out- 
break of acute gastroenteritis in the early fall. 

2. Bacteriologic studies of the blood and stool of 
the patients have given no information as to the 
nature of the infection. 

3. There is no apparent reason for suspecting food 
infection, water infection or sewage contamination. 

4. The epidemiologic features of the onthrealcs sug- 
gests a contact or droplet infection. 

5. The ]>ossihility of a virus infection is to be 
considered. 

6. Until the nature of viruses is better understood, 
the control of these seasonal outbreaks of acute gastro- 
enteritis will probably be unsatisfactory and the treat- 
ment will remain .symptomatic. 
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Effect of Lemon Juice on Pepsin Activity between pH 2.4 and 4 , 

the Range of Achlorhydria 


By 

T. C. MANCHESTER 
O-VTAHIO, CAI.nORNl.S 


I T has been previously reported (1) tiiat over a pH 
range of 3.1 to 2.4 urange and lemon juices accel- 
erate the action of pepsin on freshly cooked egg albu- 
men. 

The clinical work of Sansuin and Gray (2) showed 
definite improvement of achlorhydria patients when 
lemon juice was added to the diet. The work now re- 
ported was undertaken to obtain in vitro data to show 
the effect of lemon juice on peptic digcslion within 
die pH range of achlorhydria (2.4 to 4). 

Using the same technique as in the prer'ioiis experi- 
ments, with freshly cooked egg albumen as substrate, 
experiments have been conducted to cover the pH 
range of 2.4 to 4. In these cx])erimenls Icmnn juice 
only has been tested for its ability to accelerate peptic 
actiUty, The lemon juice used in these experiments 


liad the following composition; 

Acid (as anhydrous citric) 4.82% 

Total Soluble Solids (by refractometer) „ 7.12% 
pH 2.4 


In a single series it is difficult to prepare and oh- 


♦From Research Department, California Fruir Growers Exchange, 616 
, Las: Gfo\e Street, Ontarto, California. 


serve more than a limited luimhcr of fre&lily cooked 
egg albumen strijjs. Tlierefore. in extending the en- 
vironmental pH the observations in the previously re- 
ported ])H range were not repeated. Figure 1 includes 






,• — 







/ 

1 

N 

\ 

\ 


0 >. -Wol 

Cl * - teiircl / 


/' 

,.o . .. 





/ 

/ 

o 





§--*S 


/ 




FIGURE 1. 

Effect of Lemon Juice on Peptic Activity, — in Aqueous Solution. 

the old data from pH 1.1 to 2.4 and the present re- 
sults of Series 1 up to pH 4. 
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In Series 1 (see Table 1) aqueous solutions of 
pepsin containing lemon juice, tlie pH values of which 
were adjusted by the addition of 0.1 N HCl or 1 N 
NaOil as necessary, were compared to controls witli- 
out lemon juice but adjusted to the same pH bt’ the 
addition of O. 1 N HCl. 


T.^ble 1 

Scries 1. Effect of Lemon Juice in Aqueous Solution on Peptic 
Actiz-ity, Using Freshly Coohed Egg Albumen Strips 
as Substrate 
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Lemon juice effects acceleration of peptic activit\- in 
this higher pH range; the most pronounced influence 
occurring at somewhat a1)Ove pH 3 and almost dis- 
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appearing as pH 4 is attained, 
that at the tune of breaking at pH 


It should be staled 
■I the albtimeu strips 


had more the appearance of an embrittlement than of 
a true peptic digestion. 

The peculiar shape of the control curse (wilhr.'Jt 
lemon juice) between pH 3 and 4 forced us to recog- 
nize certain differences in the systems. 
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FIGURE 2. 


Effect of Lemon Juice on Peptic AcHvityi— in Normal Salme Solution 


Obvioush the osmotic pressures were ditterent, he- 
ing higher in all cases where lemon juice was incliule!! 
and especially at the higher pH values where alkali 
was also added At these same high pH values the 
control samples contained the mjnimum amount of ^ 
HCl or other solute. 

Consequently the work of Series 1 Avas repeated .in 
Series 2 (see Table 2) co\ering tlie same pH raiigc 
but with all solutions made in nonnal saline (09^ 
HaCl). Figure 2 shows tlie results. At pll 4 ttn- 
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FIGURE 3. 

Equipment and Setup for Testing Peptic Aetivdy* 


brittlcment of the albumen wa' again ob-crvt.d 
bly 'lue to ajiproacliing ibe isoelectric ]>nint of the cej 
albumen. The accelerating cfTcct of lemon jmee t- 
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quite in evidence in the intermediate pH range. The 
curves representing isotonic solutions (Figure 2) are 
more regular and certainly more significant than those 
of Figure 1 if the results are to be considered as to 
their possible application in vivo. 

The author wishes to give credit to Mr. W, E. Baier 
for suggesting the use of normal saline solution in 
the Series 2 e.xperiments. He also wishes to thank 
both iVlr. Baier and Mr. J. W. Stevens for criticism 
of tliis paper. 

SU.M.ALARY AND CONCLUSIONS 

1. Lemon juice accelerates the activity of pepsin be- 
tween pH 2.4 and 4 whether measured in aqueous solu- 
tion or in normal saline solution. 

2. Peptic acceleration due to lemon juice is greater 
in isotonic solution at pH 2.4 to 3 than in aqueous solu- 
tion. Between pH 3 to 4 the reverse is true: lemon 
juice accelerates in aqueous solution more than in iso- 
tonic. 


3. In the intermediate pH range of 2.4 to 3 a longer 
digestion period is required in isotonic than in aqueous 
solution. 

4. In the presence of lemon juice the curves repre- 
senting aqueous and isotonic solutions run nearly 
parallel throughout the pH range of 2.4 to 4. 

5. Embrittlement was observed at pH 4, at which 
pH lemon juice is without significant effect on the 
digestion time. Possibly these phenomena at pH 4 
arc due to approaching the isoelectric point (pH 4.86) 
of egg albumen. 
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Familial Peptic Ulcer Hemorrhage 


By 

EDWIN BOROS, M. D. 
New York, N. Y. 


W PIEN one inquires into the cause of gastric or 
duodenal ulcer, the statement generally offered 
in the current text books of medicine is “the cause ( 1 ) 
of pejitic ulcer is unknown.” A variety of theories and 
concepts arc then set forth in enumeration of the many 
factors entering into the etiology. Among those that 
are mentioned are bacterial infections which allegedly 
bring re-sultant emboli or thrombi formation and 
consequent necrosis. Tobacco at times is included as 
a ctiusative agent. Its effects on the ganglion cells or 
upon the higher nerve centers has been regarded as a 
potent factor in producing gastric or duodenal ulcera- 
tion. Trauma through local injury, the ingestion of 
spices, foods or drink which aTe excessively hot, general 
body burns, have all had their claimants in an attempt 
to e.xplain its cause. Among the more recent contri- 
butions have been those in the realm of the patient's 
nervous system. Cushing (2) was one of the early 
workers to focus the origin of ulcer in this localitjL He 
underscored the occurrence of frequent acute ulcers 
after operations on the cranium as well as their asso- 
ciation with tumors appearing simultaneously in the 
mid-brain and diencephalon. It was his belief that the 
parasympathetic center in the hypothalamus occasioned 
stimuli wdiich were conve 3 ’ed along the vagus nerve 
'thus bringing about mucosal changes of the organism. 

Through experimental tueans. Beattie (3) succeeded 
in producing erosions of the lesser curvature of the 
stomach by stimulation of the h 3 'pothalamus in the 
region of the tuber cinereum. Keller (4) and his 
associates added their interesting observations of ulcer- 
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ations of the stomach and duodenum following lesions 
of the hypothalamus. The liberation of histamine 
through vagal stimulation and subsequent increased 
acid content of the gastric juice was offered 63 '' Bab- 
kin (5) as inducing an impaired local blood supply 
and resulting mucosal ulceration. The glandular as- 
pect of ulcer etiology found e.xpression in the obser- 
vations of Dodds ( 6 ) and his co-workers who noted 
that pitressin or pituitrin could bring about superficial 
necrosis of the mucosa as a consequence of vascular 
spasm. A. F. Hurst (7) wrote “that despite the fre- 
quenev' of the familial history of gastric and duodenal 
ulcer, mention of this finding is not contained in large 
books on diseases of the stomach or duodenum.” It is 
stated by jMeakins (S) “it is not unusual to find a 
familial tendency to ulcer formation.” Histories often 
3 -ield information suggesting similar conditions either 
in the direct family line or amongst more distant rela- 
tives. In this respect ulcer seems to be no more prom- 
inent than in the oft recurring instances where heredit 3 ’ 
plavs a part in other affections of the gastro-intestinal 
tract such as cholelithiasis, carcinoma etc. Yet there 
are certain features of interest in the familial aspects 
of ulcer in consideration of which Hurst adds “that 
he never saw a member of a family' in tvhom the 
presence of a gastric ulcer was proved and in -whom the 
presence of a duodenal ulcer was certainly established.” 
It is thereby' suggested that certain ty'pes of stomachs 
predi-spose to the development of gastric and duodenal 
ulcer respectively and these factors are congenital.” 

One could scarcely admit at this time that w'ere such 
a predisposition to ulcer acceptable as an etiological 
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factor, that Such a tendency of itself could serve to 
explain not only the individual peculiarities of the 
ulcer itself in addition to other items such as its an- 
atomical location, tendency to hemorrhage and perfor- 
ation, degeneration, etc. Man}’ supporters today cling 
to the supposition that a gastric or duodenal diathesis 
exists which leads to the development of ulcer under 
certain conditions which would have no such effect in 
normal individuals. While discussions relative to the 
cause of ulcer have been numerous, nowhere in the 
author's experience nor in the search of literature 
could there be found a record which chronicles tlie 
presence of ulcer in several members of the same fam- 
ily, whose basic characteristic is the occurrence of 
massive hemorrhage. 

It might be well to indicate at this point that while 
bleeding from an erosion or ulcer might not be con- 
sidered an unusual phenomenon in the life of an or- 
dinary ulcer patient, such loss of blood being usually of 
a microscopic variety, v hen however it manifests itself 
as a hematemesis or melena, its seriousness soon makes 
itself felt with the patient. 

The cases to be presented offer more than a passing 
interest, for six closely related members of the same 
family were affected one time or other by a marked 
blood loss as a complication to a preexisting peptic 
ulcer. The one first to be involved is Mrs. S, B., the 
motlier of eleven children, of whom there vere nine 
sons and two’ daughters. Of these, four sons and one 
daugliter had a peptic ulcer with massive hemorrhage. 
A daughter of the eldest son likewise was similarly 
aftlicted. The remainder of the children, aside from 
another daughter, who had had a gastro-intestinal af- 
fection (not ulcerous), had no digestive disturbances 
as far as could be ascertained. At the age of 86. she 
was admitted to the Presbyterian Hospital in New 
York in June 1936. (Case No. 489188). A history of 
long standing upper abdominal pain had e.xisted with 
a recent melena. X-ray studies revealed the presence 
of a gastric ulcer. She died from hemorrhage which 
could not be controlled desjiite repeated transfusions. 

G. B., a son. 47 }ears old, a physician, had a 
laige hemorrhage vitlioiit previous prodromal symp- 
toms, from which he recovered after medical treat- 
ment while a patient likewise at the Presbvterian Hos- 
pital. The cause was a duodenal ulcer. lie had but a 
few »} mptoins later only to e.xperience a similar cjjisode 
of gloss bleeding in the form of tarry stools. Occasional 
heartburn without any pain has been experienced from 
time to time. He has been maintained on a relatively 
restricted diet. 

Another son, 11. A. H., 54 tears of age was ad- 
mitted on May 21, 1938. to the Orange Memorial Hos- 
pital. in Orange, X. J., with a diagnosis of duodenal 
ulcer and secondare anemia. His admission note 
stated — “ten dats ago the patient had a series of \er} 
'Criotis bemorrliages from his stomach. Totally, a 
large tpiantil} of blood was lost. He became very 
we.tk and could work no longer All of bis stool* for 
one week following weie quite black with old blood.” 
Tilts jxitient bad nnted several attacks of stomach 
trouble ri5=tH'iatcd with pain and a complete ulcer syn- 


drome from wliich previously he bad always recovered ' ‘ 
While at the hospital he was transfused three tinie* 
with 500 cc. of whole blood on eacli occasion. Tie * 
fewest hemoglobin reading reached 55 Si and the red 
blood cell count was 2,850.000. Upon x-ray exaroin- 
ation. the existence of a definite duodenal ulcer wia^' ’ 
established. 

F. B.. a third son. aged 53, lias complained of ulcer 
pains for many years. In 1924 hematemesis and 
melena were first experienced for which he was ad- / 
mitted and treated at Bellevue Hospital. Subsequent , 
to this, another episode of a similar nature occurred 
nine months later for w’liich he was readmitted to the 
same institution. At this time a gasti o-enterostoinv 
was performed, only to experience a gross hemorrhage 
three months later when he entered the Presb} terian » ’ 
Hospital. Three future recurrences of blood loss look , 
place at varv’ing intervals culminating in the per- 
formance of a subtotal gastrectomy at the St. Luke’s 
Hospital three years ago. Tliere have been two iiiasdie , 
hemorrhages since. Typical ulcer pains have prevailed 
in the interim. The x-ray report as well as operative ’ 
diagnosis confirmed the existence of a duodenal ulcer 
as the basis for his trouble. 

W. B., age 63, a fourth son, had been suffering from ^ 
the effects of a duodenal ulcer for a period of over ' 
twenty-five years. On !March 23, 1937, he W'as ad- 
mitted as a patient to the ^lary Immaculate Hospital 
in New York with a diagnosis of bleeding duodenal 
ulcer. At the time of admission his hemoglobin value 
was 60% and tlie red cell count reached 3,090,000 fw 
which he was transfused. On the following clay. JW 
cc. of blood was similarly administered. Notw ithstaiul- 
ing all efforts in his behalf, tlie patient became steadih ^ 
worse and expired on March 29, 1937. At aiitopw. 
the findings revealed the presence of a hemorrhage into 
the gastro-intestinal tract arising from a diiociciial ul- 
cer. This last son had a daughter. ^ , 

Mrs IM. B., age 45 v ears. Seventeen years ago she - 
was operated upon at the St. John-S Hospital in Long 
Island Citv- at which occasion her appendix was re- 
moved. The operative note likewise revealed a 
ulcer. Eight vears ago, a subtotal gastrectomv ■'(**- 
performed at the St Luke’s Hospital. This latter pn\ 
ccdtirc appeared to give the desired relief for a wU'^h^ 
only to he followed hv' four massive hemorrhage v 
W'liich prior to gastrectomy were non existent. At t.e 
present time she has a jejunal ulcer which is prmlia- 
tivc of cotisideiable discomfort and for which -he u 
obtaining the required treatment. Her first adini-ion 
for hemorrhage took place on Oct. 3, 193/, at ij 
Marv- Immaculate Hospital where a bleeding ulcer V'-*^ j 
diagnosed. Two transfusions were given and lU'- 
patient w as ev entiially discharged with a hcmnglo m 
of 66% and a red cel! count of 3.300,000 In 19E 
was admitted to the Jamaica Hospital for a ‘imi 
hemorrhage, and nine months ago, slie^ again no cc 
tarrv’ stools and an accompanying anemia. 
bloating have been common symptoms from tune > 
time, , ; 

A daughter of S. E., wlio was the first patient C'>a 
sidcred in this scrie*. Miss Ivf. B.. age 63, 
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sought admission to the Presbyterian Hospital on 
’ August 3, 1943. (Case No. 716531). She had had 
ulcer symptoms for many year& and had a gastric re- 
section performed because of her past symptoms. Not- 
withstanding this, a tnassive hemorrhage took place 
reducing her blood content to a hemoglobin value of 
4/% and 2,200,000 red blood cells. AVith the aid of 
transfusions she responded to treatment and was dis- 
charged from the hospital on September 9, 1943. X-ray 
studies at the hospital revealed the presence of duo- 
denal ulcer. 

COAIMENT 

That the human constitution as such determines if 
not influences in some measure the life cycle of a peptic 
ulcer is generally recognized. By no means however 
does it offer a complete answer to the establishment of 
the actual etiology. It might well be, that with a basic 
pattern that is affected, initiating influences may come 
into play where ordinarily they would have no influ- 
ence. Many instances unmistakably exist where no 
familial or constitutional weakness is ascertainable, and 
yet the ulcer syndrome finds place for its existence. 
While the involvement of several members of a family 
in itself is of interest, the suggestions and implications 
which six close blood relatives, all of whom experi- 
enced the same complications of massive hemorrhage 
in each instance establishes a meaning of possible 
significance. Does the stigma of a family trait alter the 
clinical course and suggest certain considerations as to 
thera])}'? Is it possible that an ingrained factor of a 
familial existence of peptic ulcer predicates a basic dis- 
order of such a natuie as to guard one in applying the 
same principles of treatment ordinarily emplo,ved in 
patients not so disposed? It might be pointed out that 


in the case of Miss a\I. B.. a gastric resection nas per- 
formed for long standing uicei* complaints. At no time 
prior to the operation had she been afflicted by bleed- 
ing, and 3'et the operation far from curing her, was 
followed by a gross hemorrhage. Sinrlarl}-, F. B.’s 
operation was entirely unsuccessful, for it was followed 
by several incidents of marked blood loss from the 
stomach as well as rectall}'. JIrs. M. B. seems to have 
fared no better. She too was ojierated upon viih re- 
sults comparable to the other two. In a study of one 
(9) hundred and eight cases of massive ulcer bleeding, 
a 42% incidence of recurrence was established. It may 
be advisable that further anaivsis be given to tbe in- 
fluence of the constitutional factor as a consideration of 
basic importance in this important problem. 
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Lesions of the Small Intestine ’ 

Dv 

HORACE \V. SOPER. Ai. D. 


St. Lout- 

Q uite a number of papers lelating to Roentgen 
ray studies of these lesions have appeared in the 
recent literature, but the authors have either not under— 
stood or mentioned the classical work of Dr. R. Walter 
Mills on this subject, llis first paper (1) on flic rcla- 
iion of bodily habitus to visceral jontt, position, tonus 
and motility was published in 1917. lie made x-ra)’ 
examinations of one thousand persons and formulated 
tbe theory that mankind was divided into four differ- 
ent physical types, which he classified as hypersthenic, 
sthenic, hyposlhcnic and astlirnic. 

His article pertaining to the incidence of bodily 
habihis and the time of complete gastric motility in 
different types of habitus appeared in 1922 (2). In this 
study he discussed the incidence of disease occurring in 

• The X ray arc omitted in this article because of lacL of itpace. 

TItc reader is referred to the original paper. 

Submitted Nov. 1943. 
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diflercnt types of bodily habitus and emphasized the 
fact that it was not only demonstrated in the gastro- 
intestinal tract, but was expressed in cvevy organ and 
tissue of tlie body. 

His last great epoch making work was published in 
1922, entitled "X-Ra'y Evidence of Jbdontinal Small 
Intestinal States Embodying An Hypothesis of The 
Transmission of Castro-Intestinal Tension.” (3) In 
this paper he stated that the small intestine bears the 
same relation to liabitus as does the stomach and colon 
as to form, position, tonus and motility. In sthenic 
tj-pes the arrangement of the whole is higher, tlie coils 
are more discrete, of different arrangement, a de- 
monstrably greater degree of tonus and a more rapid 
motility tlian in asthenic and hyposthcnic subjects. Un- 
der normal conditions the appearance of the small in- 
tc.-;tine on the plate is characteristic, judged on the 
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basis of physical type. In brief, he formulated the basic 
principles on which Roentgen diagnosis of the. small 
intestine must rest. He shoi\ed 62 films depicting the 
normal pattern in various types of bodily habitus with 
deviations from the normal in pathologic conditions. 
It is interesting to note that these films are not inferior 
- to the modern ones with all our improvements in 
Roentgenology. 

ilills’ technic is as follows; 

First : Tlie patient must be examined in the upright 
posture. 

Second: Ilegin to look for abnormalities in the 
small intestinal pattern from the two-and-onc-half to 
the six-hour period. They are A-ery often observed just 
about the time the last part of the barium meal leai'cs 
the stomach. 

Third : Secure a film of the suspicious area at once 
and continue to watch for other overfilled loops, and 
plate at once. The shadows are ajit to be evanescent. 
It is a mistake to expect them to be jiersistent. Re- 
member that you are searching for evidence of jiartial 
and not complete obstruction. 

Following this method I have demonstrated many 
-lesions in the small intestine. (4. 5) The differential 
diagnosis between diverticulum and carcinoma deseri'cs 
paiticular emphasis. In diverticulum the shadow per- 
sists a longer time, after 24 hours or more and the oc- 
cult blood reaction in the feces is negative, while in 
carcinoma the shadow is never persistent and the occult 
blood reaction is present on a flesh-free smooth diet 
list, moreover, the carcinoma is frequently surmounted 
by a gas bubble which I have never observed in a 
diverticulum. In sarcoma the shadow is persistent, 
usually irregular in outline and an occult blood re- 
action occurs in every specimen of feces, ilultiplc 
diverticula of the jejunum and duodenum are rare — 
but two cases observed in our series. 

Tuberculous lesions and metastatic carcinoma aie 
difficult to differentiate by the x-ray films: as a rule 
the finding of tubercle bacilli in the feces, or localization 
of the primary carcinomatous growth establishes the 
diagnosis. 

J. T. Case (6) corroborated iNIills’ work on x-ray 
of the .small intestine and emphasized that Avhile 24- 
hour stasis in the ileum must be regarded as a path- 
olog’e condition, the y-hour film may .show an einpl)' 
ileum, fegurgitation from the cecum may rcA-eal barium 
in tbe ileum on tbe 24-hour observation. 

The study of shadows produced by adhesions is in- 
structive in diagnosis and treatment. (7) Atypical 
])atierns ma\ be found in nearly all patients Avho hav’e 
been .subjected to abdominal section. They are more 
irregular m form than the smooth normal pattern, but 
as a rule produce no symptoms Strong bands of ad- 
hesions may cause periodical attacks of partial obstruc- 
tion. They show in the x-ray film ns dilated loop.s, and 
a gas bubble above the barium level is a frequent 
rmdinu. The> arc \cr\ amenable to coircction b}' 
surgerj'. 

Fxtra-alimeniary grou ihs may jiroducc distortion 
and di'jilaccment of the small intestinal loojis by pres- 


sure, or the gut ma}* become adherent to the umior 
mass. 

Chronic catarrhal enteritis is often a complication in 
achjdia "gastrica. A lotv grade inflammatory process 
can be demonstrated by a close shidy of the feces: the 
smear tvill show microscopically undigested mua-le 
fibres, excess of starch granules and small clumps of 
mucous in which are enclosed a number of leucocytes 
In a recent pajier (8) I have demonstiated that the 
intestinal protozoa, particularly the trichomonas liom- 
inis and entamoeba coli may produce a catarrhal en- 
teritis, which when the host is invaded by an infcctiuiis 
agent, may become highly pathogenic and cause smre 
Acute Regional Ilcitus. 

The chronic form of Regional Ileitus has been well 
described as a clinical entity by B. B. Crohn. (9) P. 
W. Brown. (10) J. A. Bargen (11) and others It 
may involve any segment of the small intestine, but the 
vast majority of cases are limited to the terminal ileum; 
surgical interA’cntion is always indicated. 

(12) I must again empha.size the importance oi the 
occult blood test in tbe feces, especially the guaiac test, 
inasmuch as the benzidine, jibenolpbthalein and other 
tests are too sensitive to be relied upon. In 6 cases of 
our series of carcinoma ’of the small intestine it was the 
only positive 'one, all tbe otliers including x-ray of tlie 
entire gaslro intestinal tract w'erc negative in char- 
acter. 

REFERENCES 

]. Mills, R. M'^alter. The relation of bodily habitus to sis- 
ccr.al foim, iiosition, tonus and motility. Attt. J. Rocni- 
genot; April, 1917, iv, 1SS-1C9. 

2. Mills, R. Walter. Two tables pertaining io the hlddciice 

of bodily habitus and the lime of complete gastric mo- 
tility in different types of habitus. Am. J. Ronilgcnf , 
Nov., 1922, i.\-, 731-734. 

3. Mills, R. Waller. X-Ray evidence of abdomin.il snwll ni’ 

tcstinal states embodying an hypothesis of Uic trans- 
missions of gaslro-inleslinal tenson. Am. J. Ronitgow , 
April, 1922, i.x, 199-223. ' 

4. Soper, Horace W. Carcinoma and other k^kns of the 

small intestines. 7. Am. Med. Assn., Jan. 19- , ^ 
92. 286-289 • , ‘ ^ 

5. Soper, Horace W. The roentgen-ray diagnosis ot'lcsH’"'' 

of the small intestine. Am. J., Rnenlgcniil. &. ■ 

Therapy, Aug., 1929, ^'■ot. x.xii, 107-119. 

6. Case, J. T. Radiologj- 9:1, 1927. 

— ; Tr. Radiological Section Inleinational ifcd. c'w 
gress, London, 1913, I’.irt H, p. 13 

7. Soper, Hoiace W. riomlccn esidenre of ndbesions of 

small intestine. Am. J. of Surgery, August, 
i\, 243-250. 

8 Sopei, Horace W. Patliogcnicity of intcstin.il 

Am. J. of Digeslive Diu’ases, Oct., 1943, Vol. x. ivi-, - 
9. Ciohn, B. 15., Ghirburg, L, and Oppenlieiiiicr, G L- 
gional ileitis, a imlhologir and clinical emit.', J- * 

99: 1323, 1932 

10 Brown, P. W. Burger, and Webei : Ti. Am (ia-im-Ln- 
tciol. A., p 2, 1934. 

n. Bargon, 1. A.- Ciiionic ulcerative colitis, Areii h’t 
.36. Sia 192,5. 

— ; Tr. Am. Gastro-Eiifcrnl. A, p. 82, 19.37. 

12 Soper. Horace W. Clinical Gastrocnfciologv. C. V. Jtc' 
h> Co, St Louis. 19.39. 



JOLR D D 
Fi^riRiARV, 


VOLLVtf 11 
Number 2 


The Interdigestive Discharge of Duodenal Content in Man 


By 

WILLIAM V. BERGER. M. D. 
NEW YORK. N. Y. 


T he term “dibcharge" represents the output and 
not tlic secretory activity. The discharge is the 
resultant of 1. .secretory activity. 2. retaining and open- 
ing function of the sphincters of Oddi and Boyden, 3. 
filling, concentrating and emptying function of the gall 
bladder. 

The studies do not deal with the “digestive” dis- 
charge and therefore not with the emptying function of 
the gall bladder. They are confined to the so-called 
“interdigesth-e" discharge, which occurs spontaneously 
in the fasting state, in the interval between the digestive 
stimuli. 

The “duodenal content" discharged in this inter- 
digestive phase does not possess the dark brown color 
which is due to emptying of the gall bladder with sub- 
sequent admixture of gall bladder bile, but has a 
golden color and consists of four, as a rule sinuiltan- 
eoush’ discharged secietions; 1. liver bile. 2. pancreatic 
secretion, 3. secretions of the glands of the bile ducts, 
4. secretion of duodenal mucosa. This entire fluid re- 
presents a functional digestive unit. Ahirious terms are 
used for it. such as “duodenal content.” “biliary-pan- 
creatic secretion” or just “liver bile” as an abbreviation 
and justified only as a pars pro toto denomination. 

The existence of discharge in the interdigestive 
phase and without emptA’ing of the gall bladder is fre- 
quently OA^'crlookcd in physiologic considerations of the 
subject but it is suggested on a broad basis in man by 
duodenal drainage. Details were studied by Boldyreff 
(1) and Anilhkov (2) about forty and thirty years 
ago. They described the periodicity of this drainage in 
man as it was done previou.sly in animals. Since then 
few systematic studies have been performed in man 
and our present knowledge of the subject is scarcely 
adequate. However, the interdigestive discharge repre- 
sents the physiological pattern of all function te.sts 
which utilize the duodenal content. Further studies, 
therefore, are not only of theoretical but of practical 
value. 

METHOD OF OUAKTITATIYE DBAINAGE 
The preliminan' step towards further insight into 
the matter rvas to develoj) a method which drains the 
“duodenal content” quantitatively, that is. without loss 
into jejunum or stomach and without dilution due to 
inflow of gastric juice. Studies of the physical and 
physiological f.ictors Avhich influence the drainage out- 
put revealed that such a drainage can be accomplished 
Avhen a continuous and sufficient suction, adequate 

Tilt'S! piper uas presonted at the special meeting of the Rudolf VircHon 
Society, Nctv Vork in honor of the seventieth anniversary' of Dr. Otto 
Locui, June 4, 1943. The tnv OMigations -ttcre earned out in the chnic 
for tlie study of disca’ies of the liver and biliary tract at the New York 
Post-Graduate Medical School and Hospital, Cdlumbn Unlver'^ity, *n 
preat p.irc uith the collaboration of Dr. Clliot Opptnheim and aided by 
grants from the Oliver Rea Fund. New York Post Graduate Hospital, 
and from the Smdoa Chemical Works, New York City . 


drainage tubes, and removal of the ga.stric fluid are 
employed (3, 4). The crucial experiment for the loss 
doAvnwards was done by means of one tulje in tl-.c 
duodenum and another drainage ttibe in the jejunum. 
Tltc output from both tubes Avas led into ;i sqjAarate 
series of test tubes, changing the test tube every five 
minutes. There AAas a regular flow of fluid from the 
tul)e in the dnodcmim, however no fluid or only neglig- 
ible amounts Averc obtained from the jejunum over 
long periods of obserwition, thus proving that loss of 
fluid downwards can be armided. In all subsequent 
experiments the second diainage tube aams not in the 
jejunum but in the stomach so that gjistric juice could 
be drained off. By these means inflow of gastric juice 
into the duodenum A\as pre\-cntcd entirely or at least 
for long periods of time and incidental refln.x of duo- 
denal content into the sfomach could be taken into 
consideration. 

luA'estigation of three questions Avas made possible 
In the use of the quantitative drainage: 1. penodieity, 
2. rhythm. 3. amount of the interdigestive discharge. 
This Avas done in thirty-live drainages on healthy in- 
dividuals and in individuals Avith biliary diseases. It 
was necessary to extend the drainages in the fasting 
state up to tlncc or even six hours. 

PERIODICITY 

To study the periodicity, the drainage output Avas 
“fractionated” every fi\'e minutes in a separate lube 
(see fig. 1). An empty tube indicates absence of dis- 
charge in the respective five minute intcrA'al. Series 
of empty lest tubes form “t'criods of stoppage’ of dis- 
charge. The first lasted for three test tubes i. e. fifteen 
minutes, the second for eight test tubes i. e. forty 
minutes. The stoppages between the periods of dis- 
charge can be called “iiiterpcriodic” stoppages. Re- 
A'crsely a filled test tube indicates presence of discharge. 
The filled test tubes form more or less connected 
‘'priiods of discharge’' In figure 1 they lasted for 50, 
35 and 40 minutes. The period of discharge itself does 
not present a continuous flow but a disconfinaous scries 
of pashes Avith some “iatra-periodic” stopjKiges in be- 
tween. Intraperiodic stoppages which last more than 
fiA'^e minutes are dcinoii.strated in figure 1. 

Shorter stoppages and further details of discharge 
were analyzed by means of a graphic method. Tlie 
drainage oiitpni A\as led into a huge U tube Avater 
manometer with a Avriter and the discharge into the 
duodenum was registered on a k3-inograph for five 
minutes. Every five mimites. the inflow Avas rapidly 
remoA'cd from the manometer and the tracing Avas 
commenced again. In these tracings stoppage A\as in- 
dicated Iw a horizontal line, slow dribbling bv a sligbt- 
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]y increasing line, quick dribbling % a steep line and a 
gush by a nearh- vertical line. The amount could be 
estimated from standard marks of discharge. For in- 
stance. an entire period of discharge embracing eight 
five minute jieriods and limited on both sides by periods 


inhibits the discharge ; others believe the tube stiia- ' 
ulates discharge. It is not likely that, as for instance in 
figure 1, in the same patient the tube stimulates and 
inhibits alternateh. Jn our e.\penence the introduction 
of the duodenal tube exerts only occasional and rather 



FIGURE 1. 

Periodicity of the Intcrdigestivc Discharge of Duodenal Content. 


of stoppage was recorded. The period opened as usual, 
with a aery slow dribbling for about two minutes and 
not with a flood of retained and dammed up fluid, — 
then a small gush followed — a short stoppage — quick 
dribbling for about two minutes — ^slow dribbling for 
five minutes — then quick dribbling for three minutes 
and so forth, until at tiie peak of the discharge, when 
10 cc. in five minutes were della ered, rhathmic gushes 
aaith complete iiiterrupl’ons and steplilce tiacings set 
in. Jilinute dribbling for about ten minutes occurred at 
the conclusion of the period. 

The drainage output under the described conditions 
Tesemified tlie bile discliarge winch can .be seen at the 
experimentally exposed papilla of ^'atcr in animals. 
This demonstrated how closely tliis drainage ap- 
proaches tlie actual disclitirge. 

Tlie lengtii of the intcrpcriodic stopptigcs utiderlics 
larger individual variation than Boldyreff assumed. 
Tliree main types of interdigestive discliarge may lie 
classified, tlius far; 1. the medium .stop t\qie, 2. tlie 
long stop type. 3. the short stop ti'pe including the non 
stop type. 

The mcdhnn slop type is illustrated by fissure 1. In 
tiie Iona slop iypr tlie jieriod of stoppage may last for 
two liours and more. Tlie stoppage can lie very in- 
tensne and pcr.sistenl. Mechanical and thermal stimuli 
Irequentl)’ do not o%ercome it, bin chemical stimuli 
usually bre.ak tlic stoppage Tlie long stop n pe can he 
characteristic for a certain individual It was found 
for instance, in tlie same person six times witlioiit ex- 
ception witliin IjA tears; other individuals present a 
certain variation of the type at different drainages. It 
iias been found e.xclusivelv in patients possessing a 
functioning gal! bladder. The shot i stop type presents 
very sport intcrpcriodic stoppages and the itoii stop 
type picstnts practically none. The short slop upe of 
discliarge lias been found regularlv in patients with 
rholecysiectonn , a fact whidi correlates with the ex- 
pcrinumal fimling.s in chnlccvstectomized animals, in 
whicii a tendenev to continuous drihliling i« described. 

The qu( stion tiiat now presents itscif is how do per- 
l'.4s of SK'jipage and siib-equent periodicity come 
about? Some investigators expre-s the opmiou tliat it 
is the introditctiort of tiie tnlie info tiie duodemini which 


transient stimulation when vomiting is avoided Spn’i- 
tancous stoppages and discliarges rule tlie picture. The 
alternation of stoppage and discliarge is an iittrlvsh 
aitloiitaiic, pciiodic junction of the respeeth e orga'b 
and is part of tlie w idespread spontaneous periodidti 
of vegetative functions (Boldtiefl). What arc ilic^e 
organs? Before tins qiiestitin is dealt witli it intistk 
cinphasired again tliat tlie fluid dischaigcd nxto thi 
duodenum m tlie inierdigcstit e Tate is not "bl.inder 
bile" but “liver bile” mixed witli the secretion ot 
pancreas, ductal glands, and duodenal inucosa e 
theon' is that the liver bile is secieiecl without imet- 
mitteiicc. If this is the case stopiiages can onlv k a 
motor phenomenon caused by closing of the sphinc er 
which inhibits the flow of bile into the duodenum and 
forces tlic liver bile, whidi according to the theory 
continitouslv secreted, into ’the gall bladder. a 
occuis as long as tlie bladder is able to receive hiR 
The intci periodic stoppages of dischaigc info the 
dcnunij then, can he identified as the , 

of the gall bladder. When the gall bladder is filled a.- 
no longer able to receive bile the continuous .eircno 
increasVs the intraductal pres-uie vyliich . 

sphincter so that now the liver secretion is ^ 

into the duodenum. The discltai ges into tin a 

then conespond to the "ronccntrafinn periods d . 
gall bladder. As soon as the coneentration pro 
new receptive abilitv xif the bladder, a new fill'Hs ^ _ 
lows and. therefore, another period of stoppage ot 
charge into the duodenum The explanation o 
stoppages as filling periods- stems -suppor et .j- 
finding that the stoiipages are well niaraed m u- ^ 
uals with gall bladders and less maikcd or 
w hen the gtil! bladder is absent _ tioibc^ 

There is, however, some conjecture^ as 
the stoppages of discharge are exclusive v 
riod= of the gall bladder or whether part of thw- 
to physiological iiiUadiictal retention or ’'*1 
phv’siological mtcrmittence of liver secretion ■ 
space does not make possible a thorough 
this problem but a few hints may characterize t- 
iheorv- i' deduced from uninternuttent flow oi » . 
drains in the common duct. However, 
flow from an open drain in the common due 
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exclude the possiliility that the liver would secrete 
iiitennilteiitly when acting under the innucnce of the 
naturally closed system including the activity of the 
sphincter of Oddi since then there is a possibility of 
'' pressure reflexes emanating from the bile ducts to the 
liver which are entirely missing in open drainage 
from the common duct. IMoreover it may be as- 
sumed from roentgenologic cholccystograms that 
at the time when the stoppages of discharge into 
the duodenum were established, that is after a 


of the “iron-stop type."' However, it is indicated also 
in the “medium stop t 3 'pe’’ and “long stop type,” al- 
though in a less marked and regular form. 

How docs this rhythm of discharge t'olume come 
about? Is it due to rhythms of sphincter or rhythms of 
the liver output? It could be established that it is a 
pr.mary rhythm of the liver output, accommodated and 
modified by secondary rhytlims of the sphincter activ- 
ity. Proof was obtained in the patient who had a T- 
tube drain in tlie common duct for six months. Here 


fouriecu hour fasr, the limit of capacity and con- 
centration in the gall bladder is reached so that the 
gall bladder does not take on further bile. It seems 

o ^ 

doubtful, therefore, that it is exclusively the filling 
mechanism wliich causes the stoppages of discharge. 
In support of this assumption it has been shown ex- 
perimentally that a stoppage can be produced without 
inlcrfercnce of 


the output of the liver itself presented quite a similar 
rhythm (figure 2) when the liver bile was collected 
directl)’ from the common duct under elimination of 
sphincter action. The objection that intermittent es- 
cape of bile through the sphincter jiroduced this rhythm 
of the discharge from the common duct was ruled out 
by a drain in the duodenum which showed that at the 

trough of the 


gall b ladder 
filling (figure 

“)• - 
A patient 

had a T-tube 
drain in the 
common duct 
for six months 
bccattsc of a 
stenosis of the 
common duct, 
the liver func- 
tion was nor- 
mal and the 
general condi- 
tion was fair. 
The flow of 
bile from the 
common duct 
was recorded 



waves there 
were no ryth- 
mic escapes 
into the duo- 
denum. Thus 
the rhythm o f 
the discharge 
volume is not 
simply due to a 
r h t h }' m i c a 1 
widening and 
narrowing of 
tlie sphincter of 
Oddi but to a 
rhythm of the 
secretion itself 
and to eventu- 
ally associated 
tonus rlnThms 
of the extra- 


for five succes- figure z . 

linni-s -inrl Rhylhmicity of Discharge of Liver Bile from the Common Duct as Proof of the Hepatic Origin of fho 

iiuiiio cliiu Rhythm. UnlntcrmJttcnt Discharge at Low Common Duct Pressure Throughout Five Hours; Stoppage 

found UllintCT- after Moderate Increase of Introductal Pressure. 


hepatic and in- 
trahepatic bile 
ducts. One 


rupted. so long 

as the intraductal pressure was kept negative bv 
slight sypbonage or at least below phis 15 cm. 
of water. Elevating the outflow end of the drain 15 
cm. above the level of the cominon duct stopped the 
flow from the common duct drain for :ibout thirtv 
minutes, without substituting discharge into the duo- 
denum as checked by duodenal tube. Thus, there was 
a stoppage of discharge for which moderate increase of 
intraductal pres.sure and not a filling period of the gall 
bladder was responsible. Only two mechanisms arc 
possible: continued secretion into gradual!)'' dilating 
bile ducts or real stoppage of liver output. 

RIIYTHMICITY 

The prolonged quantitative drainages revealed an 
outspoken rb 3 'tbniicily of the volume of discharge as a 
regular phenomenon. During the periods of discharge 
the drainage output and, therefore, the discharge of 
duodenal content conics in waves i. e. the amount per 
five minutes increases and decreases rhythmicalh'. This 
rhythm is most marked when the discharge is ample 
(figure 3) and during the long periods of discharge 


could imagine 

that an intensification of the negative phases of this 
sccretoiy rh 3 'tlim may result in real interruption of se- 
cretion and this might occur in the intact system: 
“liver-ducts-sphincter” so that periodicit)' of discharge 
into the duodenum could he caused not only by a fill- 
ing period of the gall bladder but also by actual inter- 
ruption of secretion owing to an intensification of the 
rh 3 'thm of the discharge volume. 

AxMOUNTS OF DISCHARGE 
The third of these investigations concerned the 
amount of the interdigestive discharge into the duo- 
denum. It was demonstrated that marked pathological 
variations of amount exist. In thirty prolonged quan- 
titative drainages, the following amounts of duodenal . 
content were obtained: 10-25 cc. as average per hour, 
maximally 50 cc. per hour. The maximal output per 
five mhnites was 6-10 cc., sometimes about 15 cc. 

In two cases of liver cirrhosis analysed by means of six 
quantitative drainages extreme and continuous hyper- 
.sccrelion was found (figure 3). . The upper row of the 
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figuie gives a picture of such hypersecretion in a 
patient with liver cirrliosis. the lower row for ront' 
parison, an average discharge in a patient with un- 
complicated cholecystectomy. The total amounts per 
hour weie 192 cc. and 2S cc i e-spectivcly. The hyper- 
secretion lasted as long as the drainage wa-' done, that 
is, at least five hours producing 8fi0 cc. per five hours 
in the jiatient with livet cinhosis, whereas tltu otlur 
patient piodnced 140 cc. per five hours. The hjper- 
secrction was pioliahly continuous because in one 
patient who could he drained several times dining a one 
year pci tod, the hypersecretion was shown at c\ety 
successive drainage and throughout the whole drainage. 
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concerned At present, the finding of a marked hyper- 
.sccretion of duodenal content in cases of liver cirrhosis 
substantiates the vtdue of quantitative examination of 
dirodcnal content. 


.‘^UiLMAllY 

The present iinestig.itione show that quantitathc 
Studies of intci digestive dischaige of duodenal content 
in man arc possible and worthwJiilc. They offer fact? 
of clinical \ahie and contnimte to the piiysiology of 
the important hut rather neglected field of mtcrdigCb- 
tive fnnetions. In general, they indictUc that oscillations 
of this ili'charge are not pure motor phenomena but 




FIGURE 3. 

Hypersecretion of Duodenal Content in Liver Cirrhosis 1192 cc per hour.) Normal Amounts in an 
Uncomplicated case of Cholcsystcctomy (28 cc. per hour.) 



The concentration of the fluid w:is veiy low. A thirty- 
six hour thirst and in the patient with ascites, a very’ 
pronounced dehydration, a loss of 22 pounds of water 
within forty-eight hours, did not eliminate the hyper- 
secretion only reduced it moderately. Of the patients 
w'ith hypersecietion of duodenal content one had a non- 
ascitic cirrhosis, the other an ascitic cirrhosis. The first 
explanation of the increase of duodenal content would 
be pathologic transudation of the duodenal mucosa 
and caused by portal obstruction. Such transuda- 
tion however, was not found in tlie stomach in which 
the same circulatory disorder may be assumed. The 
second explanation a\mukl he-a secretory dysfunc- 
tion of the cirrhotic liver and pancreas similar to that 
in nephrosclerosis. Further studies arc necessary as 
far as mechanism and consequence of this finding are 


arc due to an intricate motor and secretory synergia ot 
all the systems involved. 
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■ Notes on Nutrition 


Heat {'roduction and heat loss. "It may be asked 
if nutrition as a discipline should try to cover a wide 
field with outlying areas that may belong in part to 
physiology or biophysics. Kutrilion cannot afford to 
abandon territory that belonged to it in the great 
period of its development. It must include not only 
(he stud}' of heat production and heat elimination but 
also intennediary metaboIi.sm. tissue metabolism and 
a great deal of biochemistry as well as food economics. 
It it neglects these border zones it may become so 
narrow that it will have to change its name to die- 
tetics.” The chief product of oxidation, riz., heat and 
energy, usually is overlooked. We do not know exactly 
what effects clothing ha.s on problems of nutrition, 
especially heat production and elimination. We know 
little about internal temperature. The body lias many 
temperatures. How many .students realize that most 
of our athletic records are made by men with fever 
temperatures cau.sed b\‘ the discrepancy between heat 
production and heat loss? (Eugene F, DuBois, Dept, 
of Phvsiologv, Cornell Universitv Medical School. 
New York. N. Y.) 

IJistopnthology of skin in avilaniinosis .4. Cutaneous 
lesions obsen'ed in China were attributed to lack of 
vitamin A. and similar observations Avere made in 
India, the chief characteristic being the formation of 
keratotic plugs in the hair follicles with a rough dry 
skin ("toad skin,” "nutmeg grater skin”). Now a 
careful experimental investigation (Arch. Dennat. 
Syph. 47, 768, 1943) on rats supports these clinical in- 
vestigations, for it showed that as the amount of vita- 
min A in the diet was reduced from 50 lU daily to 
zero per day, there was increasing keratinization of tiic 
skin, with decreiising hair follicles, and finally overdis- 
tensibn of follicles with keratin or actual plug forma- 
tion. 

Peculiarities of ruminant nutrition. In the calf the 
first three of the four compartment stomachs are small 
and the fourth large, but later in maturity, the first 
three (rumen) enlarge and the fourth remains un- 
changed. The rumen has no secretory action, all 
changes itt food and roughage being due to the activity 
of bacteria through fennentation. Ruminants can live 
on cereal concentrates indefiniteh' but they must be fed 
often in small amounts to prevent bloating. Gases 
formed arc carbon dioxide and air. i\Iost of the mem- 
bers of vitamin B complex are synthesized in the 
rumen. Ascorbic acid is apparentty not synthesized in 
the rumen butdn the tissues of the bodj". Vitamins 
A, D and E must be furnished the ruminant in the 
feed. Urea can be synthesized into protein by micro- 
organisms. It is only when urea and ammonium salts 
replace a part of the protein in rations incapable of 
maintaining nitrogen equilibrium, that positive resiilts 
are obtained. The ruminant is able to extract about 
30 per cent of energy available in rougbage (J. Animal 
Sci., I, 236, 1942) (Nutrition Abstract and Review, 
12, 531, 1943). 


Correlation of dietary ftndmgs -ioitli nutritional 
status. A “diet score” method of check'ng the diets of 
a large gioup of girls and boys in Canada, was used 
and then the subjects were physically examined for 
evidence of specific food element deficiencies. The 
.striking fact about the results wa.s that no correlation 
could be shown to exist between the diets as recorded 
and the physical stains of subjects as determined. 
(Canad, J. Pub. f-Iealth. 34. 193, 1943). D etary sur- 
veys do not by themselves provide a direct and accurate 
measure of the prevalence of malnutrition. The field is 
complicated by the many tests needed and there is a 
shortage of clinical e.xaminers trained in modern tech- 
nics of studying nutritional deficiency diseases of the 
milder sorts. 

The nutritive value of dehydrated vegetables. The 
preservation of vitamins during dehydration and stor- 
age -of vegetables is a complex problem. Ascorbic acid 
is most casil}' destroyed, but if temperatures are kept 
below 70 degrees C, there is fair retention. Most of 
the factors of vitamin B complex stand the process 
fairly well. The precise fate of vitamin A, under the 
pi occsses of dehydration, and in the case of various 
vegetables, is a moot question and conflicting reports 
have been made. Possibly the civil population will care 
little for dehydrated foods after the war because of 
flavor changes, but the problems are urgent in war- 
time feeding of the armed forces. (J. Am. Dietet. Assn.. 
19, 13. 1943). 

E.rperimenfal manganese deficiency. The most re- 
cent study of manganese deficiency 'in rats and mice 
indicate that manganese is necessary for the production 
V)f viable young. In the least severe stage, the deficient 
female gives birth to viable young which develop 
symptoms of ataxia and poor equilibrium. In the 
second stage, nonviable young are born. In the most 
severe depletion, the cstrus cycle is disturbed and ster- 
ility results (J. Nutrition, 26, 1, 1943). 

Diet and stomach lesions. By means of various de- 
ficient diets, gastric ulceration can be produced in rats 
in high percentages, ft has been found that choline 
when added to some of these diets greatly reduces the 
incidence of lesions, and it is to be assumed that 
choline is of importance in preventing ulcerous lesions 
in the forcstomachs of rats (Cancer Research, 3, 108 
1943) (J. Nutrition, 25, 113, 1943). 

Protein metabolism and the vitamin B-comple.r. 
From m.ony experiments undertaken to elucidate the 
relationship between members of the vitamin B-com- 
plex and the protein metabolism, it may, at this time, 
be concluded that some of the componeiits of the vita- 
min B-comple.x have a favorable effect on protein an- 
abolism; that protein seems to spare thiamine; tliat 
protein deposition may be necessary^ for the retention 
of riboflavine and niacin by the liver and that a 
creatinuria develops during deficiencies of thiamine, 
riboflavin, pyridoxine and pantothenic acid pre- 
sumably because of the attendant protein catabolism. 
(Nutrition Reviews, 1, 172, 1943). 
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Tyrosine poisoning in rats. Deeding rats 10 parts of 
levo-tjTOsine in place of 'an equivalent amount of 
sucrose, making a total of 11.17 parts of tyrosine in the 
diet, led to rapid and marked degeneration and necrosis 
affecting many organs and markedly damaging tlie 
blood vessels. The most striking effects ryere seen in 
the pancreas (Arch. Path. 35, 685, 1943). 

The microbiological detenninatiou of riboflavinc. 
As cereal products, meat and milk are among the 
major sources of riboflavine in the American diet, the 
new data on riboflavine assays are of special interest 
to those concerned with the appraisal of the riboflavine 
content of the diet and its correlation with laboratory 
and clinical findings (J. Nutrition, 25, 143, 1943). 

Geographic factors and vegetable nutrients. A stud)' 
of the synthesis of ascorbic acid in turnip leaves shows 
that ‘‘‘place'’ has a marked effect on tlie yield. The 
amount of ascorbic acid expressed in mg. per gram of 
leaves, shows that in Norfolk, Va., it was 2.41, in 
Blacksburg, Va., 1.28, in Stillwater, Oklahoma, 1.59, 
and in Experiment, Ga., 1.91. The use of potassium 
treatment gave lowered yield in Georgia especially. 
Many of the factors which one would imagine im- 
portant, such as soil composition, temperature, rain- 
fall, etc., did not seem nearly as important as "place,” 
although no one yet knows why this should be so (J. 
Agr. Research, 66. 375, 1943). 

Thiamine inactivation by rati' fish. Raw fish con- 
tains a factor, probably a protein, with enzymatic activ- 
ity which destroys thiamine. If the diet of foxes con- 
tains as much as 10 per cent or more of raw fish, the 
foxes contract a form of paralysis, believed due to lack 
of thiamine and resembling V'ernicke’s Disease in man, 
and known as Chastek’s disease. An active form of this 
factor can be prepared in the form of tissue powder by 
drying the acetone-defatted tissue over phosphorus 
pentoxide (J. Am. Chem. Soc., 65, 935, 1943). About 
half the fresh water fish examined contain this factor 
altliough none of a series of 9 salt water fish examined 
contained it. It may be of value in removing thiamine 
ftom an e,xpeninental diet. 

Ealing under war conditions. How can we obtain 
our supply of protein with meat rationing? Through 
meat tickets, allowing for bone, one can get about 24 
gms. of protein a day, which is one-third of the protein 
intake recommended by the Food and Nutrition Board. 
The ditference can be made up by using unrationed 
meats, fish, cheese, milk, vegetables, peas, lentils, pea- 
nuts and cooked cereals. CNew England J Ved., 228, 
S09, 1943). 

.'ilalnlity of carotene in fortified foods. It was found 
that h}'droquinoiie was effective in retarding carotene 
destruction by oxidation, when the carotene was dis- 
solved in oils. Corn oil itself contains anti-oxidative 
factor.s. Alfalfa concentrate conttnus great antioxidant 
propertie.s. Cri'^co and oleomargarine are superior to 
laid in their content of natural ant oxidants find. Eng. 
Chem., 35,-794, 1943). 

Relatiorship beiwccn vitamin B-coniplcsr intake and 
faligiie. Rocenl well-controlled work ( J. A. M. A., 
122. 717, 1943) shows even more convincing!) than 
some past work by others, that the re.-ult of vitamin B 


deficiency actually does cause fatigue, irritability, lad ' 
of energy, anorexia and increased leg pains, in this ‘ 
experiment the subjects were not told the nature of 
their diet, so the psychological factor was avoided 
While the urinary excretion of thiamine and riiio- 
flavine dropped to low levels during the deprivation, 
there were no physical signs of disease. Restoring lit. 

B to the diet restored the normal energy and working ' 
power. 


Increased erythrocyte destruction on a high fat diet. 
Experiments show that high fat feeding does cause 
increased blood destruction, presumably by hemolvsis 
in the portal circulation, as evidenced by increased e.\'- 
cretion of bile pigments. This ..may be a normal fomi 
of blood destruction in the dog, but no anemia results 
because the hemopoietic tissues are constantly able to 
make good the losses (Am. T. Phvsiol.. 138, 230, , 
1943). 

Effect of carrots on the resistance of rats to acute 
ano.ria. Carrot diet causes rats to survive periods ot 
oxygen lack under reduced barometric pressures which 
promptly kill rats not so fed. Thus far it is thought 
that the virtue of carrots in this regard depends on 
four factors, (1) low protein content, (2) presence of 
fiber, (3) presence of glutamine, (4) an unknown 
factor. This work is ver)' interesting but as yet can- 
not be said to have solved certain urgent problans in 
aviation. (Proc. Soc. Exp. Biol, liled., 52. 1, 1943). 

Metabolism of zinc. Zinc is essential for the growth 
of rats and must be required for man since it is a con- 
stituent of carbonic anliydrase. The usual Iniman dailv 
intake is 15 mg. Itlost is excreted by, the bowel, very 
little by the kidneys. Increasing the intake does not - 
increase the urinary excretion of zinc. In patients w’ith 
albuminuria, there is a marked increase in the urinarv 
excretion of zinc. Such individuals are thought to be 
suffering from a zinc deficiency, but the symptoms o 
such a deficiency are unknown. Zinc after ingestiou or 
injection is rapidly deposited in the liver. Zinc appear.- 
necessar)' for the storage of insulin in the paiKxe.a'-- 
The evidence indicates that the zinc of the body i- 
widely distributed and is probably associated ,wit^ 
proteins, at least some of which are enz)’nie nioleci-^;^ 
(J. Biol. Chem., 149, 139, 1943). 

Pantothenic acid and reproduction. It has been a. 
tested in experiments on hens, "chick embryos and on 
mice that the ime of excessive amounts of pantothenic 
acid, beyond nutritional needs, has the effect ot i- 
creaijing the rate of reproduct'on. Increasing 1 1 
amount of this substance available ro developing c >*c ' 
embryos led to a greater hatch-ability of eggs, ha 
sliowed from 21 to 27 per cent increase in the s\7C 
litters. The brains of such offsjiring are 14 , 

underweight. Pantothenic acid seeiiu to increase i 
survival ot fertilized eggs. Here, tlien. i.s one ' 
at least which Imc a jjiiy^iological effect in' large do- J ^ 
which is not shown bv the amount ntccs'-ary to man- 
tain health. (Am. T- PhyMok, 1.39, 18.3. 1^4.3) 

J. Physiol., 137, 527, 1942). . 

Vitamin E and ucitromiiscular rcgcnctcUan. » * 

found that while tocopherol is effective in pi‘cvt-nii'_y 
muscle regeneration due to rilainin A.det'nmm- 
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given early enough, that the supplementing of diets 
with vitamin E did not assist in neuromuscular regen- 
eration following a mechanical injurv to the nerve 
(Am. J. Physiol. 139, 183, 1943). 

ilaicrnal nutrition as related to pregnancy and fetal 
dreclopmcnf. The effect of maternal nutrition on the 
course of pregnanct’ and labor has received consider- 
able emphasis during recent months (Nutrition Re- 
views 1, 276, 1943). Attention has been given to the 
relationship of diet to the occurrence of polyneuritis, 
the frequenc}' of anemia during pregnancy, and the 
character of labor. There- has been less adequate an- 
alysis of the effects of maternal nutrition on the health 
of the fetus even though Hart, ifcColIum, Steenbock, 
and Humphrey '(Res. Bull. no. 17. Wis. Agr. Exp. 
Sta.. 1911) many years ago pointed out that the diet 
of heifers seriously affected the viabilit}' and vigor of 
calves, and Warkany (Nutrition Reviews 1, 207, 
1943) more recenth’ has demonstrated that the diet fed 
to breeding female rats influenced the incidence of con- 
genital abnormalities in their offspring. Of great in- 
terest, therefore, is the report by Burke, Beal, Kirk- 
wood, arid Stuart (Am. J- Obst. Gyn. 46, 38, 1943) 
of a long study of the effect of maternal nutrition on 
fetal development and infant health a.s well as on the 
complications of pregnane}-. 

The women selected for tlie investigation were pa- 
tients in the prenatal clinics of the Boston Lying-in 
Hospital. They were examined at frequent intervals 
throughout pregnancy and careful dietary analyses 
were made. Diets were called optimal if they provided 
daily 2600 to 2800 calories, 85 to 100 g. of protein, l.S 
g. calcium, 2.0 g. phosphorus, 20 mg. iron, 8000 I.U. 
vitamin A, 2.0 mg. thiamine, 2.5 mg. riboflavin. 18 
mg. niacin, 100 mg. ascorbic acid, and 400 to 800 I.U. 
vitamin D. A rating of '‘e.xcellcnt” was assigned to 
those diets which contained these “optimal” amounts 
of food-stuff, “good” if they had SO per cent or more, 
“fair” if the}' contained 60 per cent to less than SO per 
cent, “poor” if they provided less than 60 per cent, 
and “very poor” if they contained less than 50 per cent. 
The observations reported were obtained on 216 wo- 
men and their infants. The majorit}' of the families 
represented had weekly incomes of $25 to $40. About 
70 per cent of the women were under the age of 30 
years. 

A statistically significant relationship was found to 
exist between the adequacy of the maternal diet and 
the course of pregnancy. Of the women with “good” 
or “excellent" diets. 68 per cent had a normal pre- 
natal course, wliile of the women with “poor” to “very 
poor” diets, only 42 per cent had a normal prenatal 
course. Furthermore, no instance of preeclampsia oc- 
curred in those women whose diets were “good” or 
“excellent,” but almost 50 per cent of the mothers 
whose diets were “poor” to “very poor” had to.xemia. 
No statistically valid correlation could be made be- 
tween the nutritional adequacy of diets consumed and 
length and character of labor or the over-all complica- 
tions of labor and delivery. JMothers whose diets were 
“poor” to “very poor” tended to have more difficult 
types of labor and more major complications at deliv- 


ery de-spite the fact that they had. on the average, 
smaller infants than were born to the women in the 
"good” or “e.xcellent” diet group. There was a ten- 
dency for a relationship to exist between prenatal nu- 
trition and major complications of the postpartum 
period, but the relationship was not definite or distinct. 

The influence of maternal diet on the condition of 
the infants was striking. Mothers whose nutrition was 
“good" or “excellent” gave birth to children with pedi- 
atric ratings as follows: 42 per cent “superior,” 55 
per cent with one or two minor physical defects, and 
3 per cent with congenital defects. On the other band, 
infants born of mothers on “poor” to “very poor” diets 
were rated: 2.5 per cent “superior,” 2.5 per cent with 
one minor physical defect. 28 per cent in fair or poor 
general condition, and 67 per cent in “poorest” con- 
dition. This latter group consisted of infants who 
were stillborn, who died within a few hours or days, 
had marked congenital malformations at birth, were 
premature (under 5 pounds at birth), or were “func- 
tionally immature.” The size of the infants was equally 
striking. Those born of mothers with the best diets 
had an average weight of 8 pounds 8 ounces and an 
average length of 20.4 inches; those born of mothers 
with inadequate diets averaged only 5 pounds 13 
ounces in weight and 18.6 inches in length. In only 
one instance did a mother whose nutrition was good 
give birth to an infant in poor physical condition. 

This correlation was made on the basis of maternal 
nutrition as related to the condition of the infant. If 
the process is reversed and the condition of the infant 
at birth is correlated with the adequacy of the maternal 
diet, the results are equally convincing. The “superior” 
infants were produced by mothers whose diets had the 
following percentage distribution : “good” or “e.xcel- 
lent” 56, “fair” 35, and “poor” to “very poor” 9. In 
contrast, when the condition of the “poorest” infants 
was studied in relation to the prenatal nutrition, it was 
found that 79 per cent of the mothers had diets which 
were rated as “poor” to "very poor,” IS per cent had 
“fair,” and only 3 per cent had “good” or “e.xcellent” 
diets. 

From these results it appears that poor nutrition 
during pregnancy affects the fetus more profoundly 
than it docs the maternal organism. This is contrary 
to the usual obstetric teaching, and should certainly 
give both direction and impetus to the prenatal health 
program now spreading throughout the nation. The 
authors state that the physical status of the women dur- 
ing pregnancy was evaluated and. since the study was 
painstakingly done, it is probably safe to assume that 
women selected for the investigation suffered no evi- 
dent impairment of health other than the conditions 
listed. The critical reader, howev'er, would like to have 
had additional data in regard to the nutritional status 
of the women during pregnane}-, namely hemoglobin 
and red blood cell count, serum proteins, and plasma 
ascorbic acid, which might have added to the validity 
of the dietary histories. 

(Condcn^tccJ .md copied by permission from NUTRITION REVIEWS, 
pubUshed monthly bv The Nutrition Foundation, Inc., Chrysler Bldp., 
New Verb. N, Y. Rate 5?2.00 per year m USA and Camdi; ^2.50 
m other countries I 
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PLEASE RECORD YOUR lIOiJBY 

T ex years is f)ltl for a iiC7i> nie(!ica! journal. This 
journal wilt be leii years old in .Xfarrli 1SM4. It 
is no longer new. Like men who have reached a toler- 
able age, if is \^oiuiciing ahonl, —hobbies. So ihc 
Journal %\ill celebrate by sfarting a new section soon, 
to deal with tliat iinpoitant subject,— r\ hat medical 
men do for fnn. 

Although doctor.s arc ba-'hfni and bate publicity, 
we feel that they ought to overcome tbe-c commeiidable 
tjualitie.s since it is all among.'.t onrselvc". Why not tell 
the medical world about your own hobby? Wc under- 
stand that you started it, not tor jntblicity jnirju)st.= 
but for ytnir iiinate liking of it. Xt-veriheless, it would 
be of great interest for the reading medical public to 
know just what you do when you are woiking at it. 

^\’e know that hohhics are good for sjrnstic colons 
and nervous indigeslivjn. so long as the holihy does not 
get too hindensomc. Probably you iiave prescribed 
hobbies lor persons with coionary disca.ses or melan- 


cholia or private fru-ttations. V,'f all .agree tlaf (lec- 
tors arc .srnnewbat prone to some of thew' alTtictioai, 
which me made tvorve by the fimes.—war. work, Ks 
of .sleep, high tases, attd medical manpower shortage 
.\r;tybe we a!! otigbl to have hobbies, 

'J'he new .stcijon will begin as .soo!) as manu'-crijits 
ariive in (pi.amitic-. They may bt long nr short anJ 
may tie acminjianifd by jdiutos. If yon Know of a (kc- 
tor iiiciul wiio has an interesting Itobby, why not wri'e 
him tip. nr ])crsuade Inm to do it himself? 

Every medical jt'tirnai has a little c-Ktra space that 
yaw Hi for .i ftlier, 'Medical joke- are good, but the; 
aie all old. Medical iiobb’cs have not yet been o\cr- 
done. Some doctor.-, excell at painting, liecau^c tiiej 
know anatomy, Xntne of then wtiic excellent poetrv 
bec.iuse they know life, ^^any of them fly because they 
don’t like it on the groniu! ^latiy make ijueer gadgets, 
for no reasfin w I in lever. Whatever }ou do, v.e shall 
indeed be graefnl if y<,n will write jamreelf tip for our 
new section. 
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Book Revietvs 


A Hiiudtrd lY'nr.r of M cd iciiti' i)y C, D. Ilaagensen 
and Wyndliam E. B. Lloyd. Sheridan House Ine., 
New' York ($3.75) 194.3. 

As the title impire.s, this hook i.s a brief history’ of 
medicine during the past hundred years. The present 
.American edition apparently differs in several respects 
from the tiriginal Englisli version by Dr. Lloyd; 
features peculiar to the American .scene have been add- 
ed and some e.spccially English details omitted. The 
first nine chapters are devoted to medical history be- 
fore the eighteenth century. The theories [trcvalcnt at 
the time, the practice of healing and surgery, tlie'con- 
clitions of hospitals, atid medical education arc covered, 
briefly but interestingly. Twenty-six chapters arc de- 
voted to medical science and surgery' during the last 
hundred years and two chapters arc given to a glance 
into the future. 

The volume lacks the crusading style of other quasi- 
popular histories of medicine and thereby probably 
gains in its value. It covers aspects of medicine which 
most books miss, aspects chiefly' of a social and ec- 
onomic bearing, , 

The book is written authoritatively' and in an ex- 
tremely' fine style and holds attention throughout. It 
may' be recommended by' the physician to those of his 
patients who sonretimes express an interest in medicine 
and wish to know' something about its badeground. It 
should make a fine gift to a student about to commence 
his medical studies. It will repay reading. 


MicroscoN'c Tcchuiqnc in Bhlogv and Medicine. L) 

E. A'. Cowdry. pp. 206. ($4.00), Baltimore, M'illiatns 
and Wilkins, 19-13. 

In his i)refacc. Professor Cowdry diarncterizes this 
hook as a brief entree to microscopic technique. How- 
ever, close in.spcction of tlie hook will prove it to he 
much more than Hint. The purjiDse of the hook wvs 
to “extend tlie horizon by exposing ... a few of the 
many opportunities awaiting workers , . . inlcrestcfDu 
the minute structure of things.” The oppQrtuniti?'^^ 
certainly appear to he many. The old inicrowopa 
method of cutting a tissue, staining and e.xamining 
constitutes only one of the proceduies now availabe 
Ultra-centrifngation, ultra-filtration, micro-dissection^ 
micro-incineration, tissue culture, etc., are but a few o, 
the modern methods designed to further our kuiowle ge 
of the minute structure of thing.s. Wlu’le most of these 
at present are still confined to research use, many are 
entering daily the field of “routine analyses. 

The reader will find it a concise diefionary 
tical metliods and a source hook of much recent hi > 
ography'. The subjects covered range from a bibi_ 
ograpliic refci ence to the A-V. Bundle and a discus-ion 
of acid-fast Itacilli to the fonnnfa for Zenlcerks fluid ant 
a description of zymogen granules. This slim o 
should prove of great value to the research worker an 
technician alike. It is heartily recommended. 
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CLINICAL MEDICINE 

iMouth and Esophagus 

Kay, E. B. : Obsenmiions on rccousfruciivc intra- 
tlioracic ocsof'lutgogasirlc anasfoinosis jollotciug re- 
section oj the oesophagus jor carcinovta. (Snrg. Gyn. 
Ohst.. V. 76, r. 300, February, 1943.) 

It is the opinion of the author that 40% of the 
esophageal carcinomas present operable lesions. The 
problem, however, presents serious anatomical ob- 
stacles: the lack of peritoneal covering, the meager 
blood supply of the esophagus, the longitudinal coat 
of muscle, its high degree of fixation, and the vital 
relations of the tube. This is superimposed on the 
usual emaciation and avitaminotic state of the patient. 
The bacterial flora and stasis of food increase tlie sur- 
gical hazards. The usual operative procedures em- 
ployed are: gastrostomy, with or without retrograde 
radium implantation, irradiation, and esophagectomy. 
These rate mortalities of from 31% to 70.6%. 

The buthor presents the results of experiments with 
three other procedures ( 1 ) Reconstructive antethoracic 
esophagogastric anastomosis, (2) Reconstructive intra- 
thoracic esophagojejunogastric anastomosis, (3) Re- 
constructive intrathoracic esophagogastric anastomosis. 
The last of these is still in the e.xperimental stage, the 
second is palliative in nature and recommended when 
the others are not feasible (as in very high neoplasms). 

The intrathoracic esophagogastric anastomosis has, 
however, already been used in humans, and the au- 
thor reports 4 successful esophageal and gastric resec- 
tions with esophagogastric anastomosis. The operation 
is done in two stages. In the first, a gastric tube is 
made from the greater curvature of the stomach, main- 
taining of course its blood supply, divided at the 
pylorus transversely, pushed thru the diaphragm and 
.sutured. In stage 2, performed 7-10 days later, any 
rib may be cut, and the gastric lube anastomosed to 
the esophageal segment. This was tried in 12 dogs, 
only three of which died thru disruption of the 
anastomosis. 

The author states; ‘‘The technique of the transpleu- 
ralpavtial gastric resection and resection of the distal 
end of tlie esophagus and esophagogastric anastomosis 
for carcinoma of the cardia of the stomach fulfills all 
the principles for a sound surgical operation. . . . There 
is an excellent exposure. . . . The regional lymph nodes 
can be included in the resection . . . the oesophagogas- 
tric continuity is restored, so that the patient may cat 
normally." — ^J. L. Garcia-Oller. 


Sto.macii 

Held, I. W. and Busch, I. : Cancer of the stomach: 
sc’ifh special reference to early diagnosis. (Ann. Int. 
Med., V. 18, P. 719, May, 1943.) 

The practical importance of the fact that only 30 to 
40% of resectable cancers of the stomach are submit- 
ted to the surgeon obviously lies in diagnosis. With 
this thought in mind the authors discuss the present 
day means at our disposal. In addition to roentgenology 
the increased importance of gastroscopic examination 
is emphasized. Because of the different sites of in- 
volvement, normal acidity and negative physical e.x- 
aniination should not influence the diagnosis. Though 
subjective symptoms, especially when a silent area of 
the stomach is involved, are vague the history is prob- 
ably the most important single factor which leads to 
X-ray and gastroscopic studies. 

All cancer of the stomach might be preliminaril}' 
placed into two groups (1) cases which develop on a 
previously healthy mucous membrane, and (2) cases 
which develop on a previously diseased mucous mem- 
brane. The former consists of about 70% of the cases. 
In the first group it is necessary to consider separately 
involvement of the posterior wall, the lesser curvature, 
the anterior and posterior walls, the pyloric region, the 
prepyloric region, the cardia, and the entire stomach 
(linitis plastica) with regard to peculiar symptoms and 
signs, Roentgen ray findings, and gastroscopic evi- . 
dence. For the most part the cancer is slow growing 
and late in metastasizing; in such cases surgery is 
indicated in spite of a marked secondary anemia. Two 
types of rapid growing early metastasizing carcinoma, 
(1) the medullary form and (2) the small hazel nut 
size which spreads to lung and brain before gastric 
.symptoms are manifested, can be treated only pallia- 
tively if surgery is to be done at all. 

In the remaining 30% the diseased mucous mem- 
brane is one of gastritis, polyposis or gastric ulcer. Of 
the ulcer group there are cases in which the ulcer actu- 
ally precedes the cancer and cases where the cancer 
begins with ulcer symptoms without the presence of 
ulcer. These are considered separately. If the anemia 
is hypochromic, iron and blood transfusions are bene- 
ficial; if it is hyperchromic (often associated with 
achylia gastrica) liver extract in addition is indicated. 
— E. D. Knerr, Jr. 
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malforniatioi! at ihe entire pantTealic exocrine system 
was the Isa^-ic ieshin. The inlets nf J-angerhaiis were 
normal. 

Other cases reported have heen clinicalh' similar. 
However, the pancreatic pathology lias heen either one 
of ohslrueiion of the larger jxincreatic duct or atresia 
of the pancreatic duct system with dilatation or cyst 
formation of the ducts, ductules and acini. One case 
has heen described in which the pancreas was normal 
Inii in which biliary cirrhosi.s and incomplete develop- 
ment of the larger hepatic hiliary ducts created the 
main picture. 

Jt was concluded that normal meconinni rcrpiircs 
pancreatic enzymes as well ns bile for the maintenance 
of its normal composition anrl coiisistcnc.v. .A lack of 
pancreatic enzymes resitifs in failure of digestion of 
fats and proteins, inspiss.mion, acciinnilatioti in the in- 
testines since peristalsi.s cannot dislodge it, and fatal 
iiitestinal obstrtiction, — R. D. Kncrr. Jr. 


Hot.LOUAv, J. \V. : Ri'tjiniuil ih'Uis. (Aiui. Sur<)., V. 
118. P. 529, Sept., 1943.) 

The author pre.sents a series of 13 ca«e.s of regional 
ileitis which outline the possible .sequence \>\ events in 
gross pathology of tlie disease. He dividc.s the stages 
clinically into acute, .suhacuie, chronic form.s. 

.\cute form' .sltow sharp demarcation, sponge mh- 
lier-like consistency, marked edema whicii varies from 
white to pink, enlargement of ilie mesenteric nodes of 
the involved segment, with accumulation <if intra-ah- 
tlominal (htid. Tiiere is alwcncc of local inllammatory 
signs, hut there is etidcuce of lymphatic Iilockagc. 

The subacute forms show the shaqi demarcation 
and 'pongy consistency, hut tliore is a desquamation of 
muco'U, which may he complete, with replacement by 
a hemorrhagic exudate with engorgement, pniducing 
the fiery red njipearance of the Ic.sioii as seen thmugli 
the normal peritoneum. .At operation, it may resemble 
.stnmgnlation or embolic piienomcnon. The bowel is 
friable, and «o i.« prone to perforation with fistula 
formation. This' stage continues into stenotic or fistula 
stage, in which tlicrc is little jiO'sihility of spontaneous 
suh.'idcnce. 

The chronic forms show a liiicl^ening. rigidity, and 
tumor formation which is due to developing adhesions 
between adjoining loops or extcn.sive inflammatory re- 
action in adjacent mesenteric nodes. The mucosa is 
e.xtensively ulcerated, with the ulcers varying in depth 
and iieing di'-tribiited along the mesenteric liorder of 
the intestine. There are areas in which tlie lumen is 
markedly decreased. 

X-ray diagnosis is of value only in the chronic stage 
with its “string-sign.’’ Acute forms may subside com- 
pletely or become Siibclinical ; but resection or ileocolos- 
toiny with exclusion is tlie operation of choice W'ilh the 
chronic types. Friability wilii tendency to perforate 
in the snhaclUc stage contraindicates operation, — Ivan 
F. Bennett. 

Rylc, J. a.; Rccial pain.- (Guv’s Hasp. Reports. 
V. 91, r. 147, 1942.) 

As compared with the insensitivity of the rectal 


mucosa to stimuli, the ano-rectal nnicosa is very sensi- 
tive, especially its lower portion wliere the exquisite 
.sensibility is associated witli great muscular force which 
icsi.st.s distention. .Severity of pain in an hollowf organ 
has lieen shown to be inversely proportional to its 
ilistensibilit}'. The di.scriminating ability of the ano- 
rectal muco«a is seen in the distinction between pres- 
ence of ilatns and feces as compared to formed and 
lim’d .stools at defecation. 

Rectal pain may he caused by several mechanisms. 
There is a direct irritation of exposed nerve endings in 
anal ulcers and fissures witli referred pain and absence 
of ie.sions. ^^’i^ll diarrhea or dysentery with tenesmus, 
there is a stimulation of tlie anal nnico.^a b}' distention, 
resulting in a local pain which is burning and fluc- 
luatiiig in intensity with variations in sphincteric 
action ; this is of mucosal rather than mnsciilar origin 
and so can he compared to the csopliageal sensations 
of “hcat-hnrns." Rectal carcinoma causes pain late in 
its conr.sc, and then by extension to neighboring struc- 
tures; more constant early si'mptonis are frequency, 
urgency, looseness and mclena. Pain may lie caused by 
excessive peristalsis a.s in hall-valve accumulations of 
hard feces giving a “hearing down” pain as in labor. 
Rectal spasm (nervous proctalgia) is a functional dis- 
turbance producing a dull “rectal toothache” pain, giv- 
ing tlie imjjression tliat the sacrum or cocc\x is being 
pushed forward or backwards : in this pain, the causa- 
tive agent is probably in tlie recto-coccygeal muscle 
fiheis wbicli are involved in a spasm. The spasm can 
lie ovcicomc Iw distention of the rectum with air or 
water. 'I'liis i.s the purest type of iccta! pain, coining 
as it floes “out of the blue” without complications 
being present. It is frequently associated wfith fatigue, 
over-woik. anxiety, or sexual excitation. — Ivan F. 
Bennett 


AIoRuorK. C. G.. AND Gray. H. K • Conoeu’lcil 
duodenal ob.'!t) uctioii. (Ann Sun;., V. 118, P. 372, 
Sept. 1943.) 

The authors give a brief review of the causes, .swnii- 
toms, and diagnosis of congenit.al duodenal obstruc- 
tion; and they repoil on a case in a gwl of .sixteen. 

The congenital condition is rare among adults, 
though acquired duodenal obstruction i.s a common 
complication of duodenal ulcers. The lumen may be 
occluded from within by atresia or septum ; or from 
without by nmlrotation, or by annular pancreas, or by 
cysts fiom the liver, mesentery or pancreas. Death 
occur.s shortly after birth if the obstruction is complete ; 
if partial, adulthood may be attained, though, usually, 
with lack of normal development. 

Symptoms depend on the degree of obstruction, and 
include vomitiug. distention, and. at times, distress, 
duodena! succession sounds, and visible peristaltic 
waves. It is to be dilTercntiated from either appendi- 
citis or duodenal ulcer. 

The case report of a 16-year old girl admitted with 
the chief complaint of intermittent attacks of epigas- 
tric detention followed Iw vonriting. precipitated es- 
pecially by coarse foods. When on operation the trans- 
ver.se colon w'as retracted upwards, incomplete rotation 
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of the colon and invagiiiation of the tluodcnuin hcittcen 
the leaver of the aseendiii}; nie-ocohm wen- nuiun-d. 
The fir.sl portion of the jcjtmmn had herninted thronijji 
an opening in the mesentery of the terminal portion 
of the ileum. The dnodemim was markttlly dilated up 
to this point ; distalad the howel wa.s nurmnl, 

Tiie oh«trnction. in tin-, (.ase, wa'- intermittently jnr- 
tially relieved, permit! itig Jong inlcivaK of freedotn 
frnsn the trouble. Xormal development of the patient 
was not impeded." -Ivati F. P.ennelt. 

1 l.tr.sMANN, W.. .‘Irli'ritisdii (ihr aiu'iirysw oj nh- 
doiiiiihil ciirlit 7i‘!lh pi-rjomliijtt iitin uf'f'cr jci;<nuni. 
XBiit. Med. J.. P. 362, .Sept, IS. Ilil3 '• 

The ji.uient Itad a ltisioi_\ „f tibnisiti-, of the npjicr 
abdomen, long-standing revtai and aagina! iiain and, 
lately, an unhcnikled hemorrhage. The diagnosi.. wn- 
aneurysm of the abdominal aorta with rupture into the 
small intestine. The jiaticnt died and the tliagnosis was 
confirmed at autopsy. An nneury.sm, due to nitcrui- 
fcclerosis, wa< found to extend down to the bifurcation. 
It prohahly exerted pussure on the inferior mc'enieric 
gtmglioii and the jiain was un'erred to the vnlv.t and 
rectum. During life the nneinysm raptured into the 
jejunum througli an ajicrture le.ss tiian 5 mm. I'he con- 
dition is com])arati\eIy rare and diagnoiis may he 
tnissod for yc.ars — ^john J. Co.n. 


I’axc kcas 

Ormonp, j. K., Wadsworth, G. H., an'd MoRcpy, 
11. Y.: Pniicrcalic lesions eoitjusing uialopie diaqiwsis: 
relyorl of three cates. (J. Urol.. V. -IS, P. 650, Dee. 
J942.) 

Anatomicallj the jiaticreas is so situated retroper- 
itoneally that its liead i^ in close pro.ximily to the right 
renal fossa and its tail to the left. Presented arc three 
cases of pancreatic cysts which prior to operation were 
thought to he renal tumors. All of the instances of real 
confusion reported with one e.xceptiori were due to 
cysts. These c.an be divided into five gioups: (F) 
pseudocysts, (2) retention cysts, (3) neoplastic cy.sls. 

(4) cysts tesuking from defective development, and 

(5) parasitic cy.sls. 

Cysts arc usually .smooth, tcnsc. and circumscribed; 
they are present most often in the upper left abdomen 
and are associated with pain in the left epigastrium ex- 
tending into the back. 

There is little lilccUhood of confu.siug acute pancre- 
atitis, malignant tumor of the pancreas, accessory pan- 
creas, adenoma, pancreatic liihiasis and tjecrosis with 
renal conditions. 

In case 1 the complaint was a dull aching pain in the 
right upper quadrant and back. A non-lender mass 
could be felt just below the costal margin oii the right. 
\Vith slightly impaired liver function and other find- 
ings essentially normal a diagnosis of gall bladder dis- 
ease with hepatic cirrhosis was made on the first* ad- 
mission. 

On second admission pyelograms showed the right 
kidnej* to he displaced to the left of the mid-line with 
evidence of aotatioii and a ver\- large tumor shadow 
in -the right upper quadrant. A diagnosis of retropei- 


itonetd tinnor of kidney origin wtis made on this I/a-d- 
At operation a large cyst was found running to the 
heat! of the jiancrcas. 

The patient in caw N’o. 2 ptc-uitid a ptri-ncpl-ric , 
tumor, proh.-ihly ab'-CCss-compHcnted, with ptlcumona 
and snlld di.ahcHs, ,i\n x-ra\ of tlte barium fil'd 
stomach revealed, howerar. a barge elltjitira! 4iapcd<ie- 
fonnity in the grtati r curvature produa'd In ,an an'e- 
rior ahclniniua! mass. 

After a nre-s in tin left ilank was incised and draind 
ft was fimnd that there v.a^ still pre-ent tiie anterior , 
mas-, -!i that the twt* eould not have been connic'ei 
A HYond inei-*on in the miii-line in the antermr npjxT ' 
ahil'inun showed a large cy-t eomaming s;miiar fii'] 

1<> the otlicr am! filling the lesser pgrironea! cariu 
Prohilily wha! h-appi ”cd was tJra the products on-;- , 

Ikaiiimariou and degeneration of the p'Dicreas graritate'i 
to the left loin and, hui row mg through the pen-rcid 
fat. pre-ented upon tiie parietu's retio-pcriionenffy: ><■' 
a elv'>>'e e.vaniinntion tn’ the left kidney diowcd no hreab ^ 
in the cap-ule. 

C'a-c N'o. 3 wa.s operated upon for a paitcreati: cv« 
Pi!-t-o]>erath ely pain in the left tkink rraliating c'l'W 
ra ross tiie .alidf-men into tiie left tc-tiele deiclfped 
second nnisujiiali/ation of the cyst was [lone, hut mt 
tiiui! thtai was it certain that the hiduLy ’A as not m- 
vajlyed. '! he t\i>ic.\l renal ureteral distribution of pai" 
must have- been due to pies«ure on the left kidnee h' 

- • 1 w n - 

Six otlier soniewliat similar ea-es are cited — H "• 

Kncrr. Ir. 


Fauiur. S., Shw .\Chma.v, H.. axd M-sowr!!: C 
L, : 1‘niiciealic ftiiiclioii mid disease h: early hi''. 
Paucreatic ensvine activiiv mid the celiac syr.dnhih 
(J. dm. Invest.. V. 22. P. S27. Xov.. l«43.'i 
:\ series of etinlogically unrelated conditions cau'ing 
a similar clinical picture hara recently been 
gethe-r under the term ‘‘celiac ?\ndrorne, ^ 
witli a "p.ancreatic fibrosis*’ may exhibit thi*^ 

Because of the obstructive iiainre of pancreatic nb^; 
the eiwvme coment in the duodenal juice F , 

and this is the basis of differentiation of tins coiKliU '* 
from idiopathic celiac disease, idiopathic steatorr-c- 
non tropical sprue and other condiiious of tnalmitnuo 
Orar 150 determinations of the activity o> ’ 

amviase and lipase were made on the duodenal c 
leius of infants and children. The sticky Mscid na 
of the dnoclcnal contents and the -mailer voaime- 
tainable were also stigge-tive of the prescnic o 
crcatic fibrosi- — William D. Bcamer. 


Liver axd G vnnnR 
Batty, J, L. and Grw. S.: Imoiveincnt of tin 
fn disease of the gallbladder. {Arch. Int. * < 

P. 176, August 1943.) 

The controversial evidence (]is- 

\ estigalors studying hepatic function in cho cci s c 
case led the authors to make a further - gj], 
incidence of hepatic involvement in diseases o s 
bladder. 
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The colioidal gold te-it was used because of its 
marked sensitivity and because it permits of a large 
number of studies. The material consisted of 100 pa- 
tient.s witli proved disease of the gallbladder divided 
into four distinct groups: (1) patients having jaundice 
with infection, (2) those litivlng jattndicc without in- 
fection, (3) llio^e having infection vithuut jaundice 
tuid 141 tho-c haviitg quiescent disease 'of the gallblad- 
der (no jaundice or infection) . 

lividence of disease of the liver was found in 588% 
of group Xo. 1, in 52.5''; of group Xo. 2. in 53.35( 
of group Xo. 3 and in 36.7','; of grwiji X'o. 4. The in- 
cidenee of hcjialic damage in relation to the duration 
of the stmptoms wa'^ also studied, and it was found 
tltat repeated insult^ to the liver from recurrent jann- 
ilice, infecti<nis of the gallbladder or both incrca‘'-cd 
the percentage of colloidal gold reactions to 75(; . 
6{),f)%, and 100% rcspeetnelv. showittg tiie danger of 
delaying Mirgical intervention too long. In eomrasl to 
tills the fourth group showed a decrc;i*-e in incidence of 
hepatic damage as the period of quiescent disease of the 
gallhladtler incrca.sed, 

Tiicre was a corrcltnion lictveen the hacteiia! flora 
of the gallbladder, the pathologic chtmgcs in the gall- 
bladder, and the incidence of liver disease. That is. 
tbc colloidal gold lest was positive in a higher per- 
centage of those patient.s in whom po.sitivc cnlfures 
were obtained fiont the biudcler and bile; and tlic 
pathogenesis in the Idaddcr was mote sc\cic and ex- 
tensive in this group as conltastcd with thosc of nega- 
tive liver function tests. 

Cirrhosis of the liver was found in three, caicinoma 
of the gallbladder in two. and cholcstcrosis of the liver 
in one of the one lumdred patients studied. — E. D 
Knerr. Jt. 


Bacox. Rat-I’ii IX : The jot meal: its voluc in cho- 
IccystoquipliV. {Pcinia. Med. V. 47, P. 137. Xov. 
194.3.)' 

resume of opinions expressed by radiologists 
(twenty from Pennsylvania and ten from outside the 
stale) is piescntcd, showing that there i.s little agree- 
ment as to tlie value of the fat meal study in radio- 
graphic determination of gall bladder function. In the 
author's group of 439 consecutive choiecystograpliic 
.stud’es, 5 per cent exhibited poor emptying aUbongh 
they bad concentrated well. 11c suspects as being 
})Oorh functioning any gall bladder cvliich has not 
emptied at least 50 per cent within 3 hours after a fat 
meal. If the same findings are repealed in one month, 
and there is cnrrclated evidence of gal! liladder dts- 
turlianec, the diagnosis of a poorly functioning gall- 
bladder is strengthened. Previous writers have listed 
more than 50 cases' of proven gall bladder disease in 
which the only cho!cc\’.s(ogiaphic alnioimality was poor 
emptying, and the author adds 12 consecutively oper- 
ated cases, of which 11 had gall bladder wall disease. 
The otlier case had preobstrnctivc caicinoma of the 
distal colon and thus, pcrli.aps, reflex interference w'Uli 
normal emptying. — ^^bn. D. Bcamer. 


RonEStAKt:R, L. ; S(>onlaneons rupture oj the liver 
roiuplicatiiiif pregnanev. {Ann. -Surg., V. 118, P. 396, 
Sept. 1943.) 

Spontaneous rupture of tlic liver is a rare and ex- 
ceptional condition with a poor prognosis. From tlie 
time of Wsalins to the present only 29 cases have been 
collected, only four of w'hich recovered. Tliese four 
cases all underwent surgery. 

Of the 29 cases, one was a comjilieation of pregnanc.v. 
It was reported in 1844. Tiie patient died 26 hours 
after a noimal labour .and delivery. Tlic cause was be- 
lieved to have been due to a slight external trauma, 
and at anlop\v showed two laceialioiis in tlie liver witii 
bleeding fiom a torn portal vein root. 

Dr. Kademaiccr'b case is the second one rciiorted of 
a sjiontaiicons rupture of tlie liver complicating preg- 
nancy and the fifth reported recovery from this con- 
dition. The patient showed a rapidly developed hyper- 
icn-ion willi some nausea and emesis, and appeared to 
be a toxemia. TIic patient went into labour and intra- 
partnm showed signs of internal bleeding. This was 
llionghl due to a uiptnrcd uterus and surgery was 
stalled. .As wiiat appeared to be a rent in the uterus 
was seen, a Porro section was done. The early diag- 
nosis made possible an early operation w'hicli together 
w itli modern treatment for .sliork and licniorrliage made 
tecovery jiossiblc. 

'I'lie following were found significant in this case. 

1. 'J'hc I’ono section was the quickest means of re- 
moval of the fetus and nterns to jirevent atn further 
bleeding from that source. 

2. The fetus died as a result of hemorrhage of the 
moilier. 

3. Pleura! elTusion rc&ullcd fiom pressure of the 
[lack oil tlie diaphragm. 

4. Prompt multiple blood and plasma transfusions 
arc necessary to save these despciately ill patients. 

In closing it is speculated wlicllicr some of those 
eases of death from collapse during treatment for 
eclampsia may not be due to undiagnosed rupture of 
the liver. — J, B. Bcrnstiiie. 


Surgery 

CiiArj'iN, R. C. : The nezu type oj drainage in gall- 
bladdcr jiclds. (ll’cstcin J. Sing. Obstet. Gvn,, V. 51, 
P. 440. Xov. 1943.) 

Tbc author describes his recently perfected method 
of drainage of infected areas. The apparatus consists 
essentially of two large bottles attaolied to a specially 
designed suction apparatus. One bottle has a tube which 
leads to the drainage tube while the other bottle is 
connected to a Levine tnlie for iiitra-gastric suction. 
The autlior’s tube is illustrated. It is made of rubber 
and is double so that saline or Dakin’s solution can 
enter the drainage area. The author outlines the tech- 
nic in some of the more common operations in the 
biliary field. There arc several illustrations. The author 
.stresses the need for freeing the mind from the idea 
that a Penrose wick will drain an infected area'.AA'illiam 
D. Beanier. 
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The Treatment of Acute Gingivo-Stomatitis (Vincent) 

jB.v 

LOUIS PELNER. il. D. 


Rrooki.ys 

T here is a 'wide divergenee ot opinion in the 
literature on the classification and treatment of 
acute stomatitis. These conditions are among the 
most frequent and troublesome of diseases to treat. 
While usually seen in a relatively mild form, they oc- 
casionally can become so severe as to threaten life. 

The many theories of the causation of acute stoma- 
titis is reflected in the large number of treatments .sug- 
gested for this illness. The possible etiological factors 
were most succinctly discussed by Craig, (1) who 
stated that the mouth contained diverse forms of 
aerobic and anaerobic organisms, which readily cause, 
or perpetuate stomatitis when the mucous membrane 
is injured in any manner. The mucous membrane may 
be injured by agents of tlie specified infectious diseases, 
virus infections, blood dyscrasias, l)y the excretions of 
poisons such as mercury, or metabolic products as in 
uremia. The mucous membrane may also become un- 
healthy when certain nutritional factors are lacking 
such as iron, nicotinic acid, and ascorbic acid. Finally 
the buccal mucous membrane depends for its health on 
normal saliva imd normal mucus. These secretions arc 
markedly disturbed by the fevers and dehydration. 
Thus it can be seen that infection is the positive factor 
in each case, even though infection can occur most 
easily if the resistance of the tissues is low. A classi- 
fication of the more frequent types of stomatitis is 
given in Table I. 

The most common tyjie of stomatitis, and the ti'jic 
to be discussed in this paper, is entitled acute gingivo- 
stomatitis or Vincent’s stomatitis. 

This is an acute disease, usually affecting children 
between the ages of one and three years, but occurring 
in cJiildren of any age, and adults as well. It is 
especially frequent in epidemic form in schools and 
armies. The original term, Vincent’s .Angina referred 
to a faucial lesion involving the tonsils and adjacent 
structures. This term has been improperly apjilicd to 
the condition now under discussion. It has been sug- 
gested that Vincent's Disease be used to include both 
the tonsillar and the mouth localizations. 

A: HISTORICAL (2) 

The early history of the disease seems to show 
constant confusion with scurvy and diphtheria. Epi- 
demics have been constantly described among soldiers 
since the w.ars of the French Revolution. During the 
last war it became markedly prevalent under the name 
“Trench mouth.” There have been constant attempts 
to link the disease up with undernutrition in the older 
literature, ‘and with avitaminosis in the newer studie.s. 
.After the last war, it was rampant throughout Ger- 
many, but it usually selected vigorous young adults of 
both sexes, and was not I'eally frequent until 1919, 
when the food supply was more plentiful and richer in 


, New York 

vitamins than the years immediately jireceding. Never- 
theless the avitaminosis theory has made many con- 
verts (3). It is not inferred here that stomatitis does 
not occur in avitaminotic states. Lack of local re- 
sistance definitely predisposes an individual to any in- 
fection. How then can one account for the improve- 
ment caused by the various forms of treatment recom- 
mended. Surely the avitaminotic state is not improved 
by a few daily treatments by gentian violet, neo- 
arsphenamine. hydrogen proxide, or other local ther- 
apy. Rather it should be stated, the lack of vitamins 
predispose to infection with the organism causing acute 
infectious gingivostomatitis, but does not cause it. 
Recover}' of patients with \'incent's disea.se after ap- 
pro.ximately 10 days of therapy with nicotinic acid 
docs not establish an etiological factor, for in doing 
this, the patient’s resistance to infection is being 
raised. 

B : SYMPTOMATOLOGY 

Whatever the etiology, acute infectious gingivo- 
stomatitis begins with fever (101-102 degrees), gen- 
eralized aches and pains, restlessness and irritability, 
and the inability to eat food, \'ery soon thereafter, 
areas of redness are noted throughout the mouth, es-? 
pecially on the gums, which later ulcerate. .A foul odor 
is a usual symptom. The patient looks and feels 
miserable. Gingivitis is the most constant feature of 
the disease. The gums become red and later a purple 
color, and are exceedingly tender. Black (5) states 
that the ulceration in these conditions never leads fo 
destruction of tissue. In other parts of the mouth ul- 
cerations are exceedingly frequent. It is difficult to 
differentiate clinically the individual lesions from 
“aphthous stomatitis,’’ but differentiation by the entire 
clinical picture is usually possible. The tongue, as 
well as the lips, may show the ulcerations in some 
patients. Most of the cases present involvement of the 
regional lymph nodes, submaxillary, submental or 
both. 

If to this pitiful state is added involvement of the 
tonsils, the full picture of khneent’s disease is seen. 
Sometimes the disease starts with involvement of the 
tonsils, whicli later extends to the gums and mouth 
.structures. .A student of this disease ( 5 ) feels that 
acute infectious gingivostomatitis and ajihthous stoma- 
titis have the same cause. The most carefully studied 
cases of aphthous stomatitis reveal Oidia albican.s or 
some closely related fungus as the cause. In fact, it has 
recently been shown that aphthous stomatitis may be' 
diagnosed before tbe appearance of a typical le.sion by 
swabbing the mouth and discovering the fungus. How- 
ever, it might be stated that the term aphthous stoma- 
titi.s might be applied to different conditions by differ- 
ent observers. 
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C. TREATMENT 

The best results are obtained in acute infectious 
gingivostomatitis by considering it as a distinctly in- 
iectious disease. Thus the subject sliould use separate 
uater glasses, dishes, knives and forks. These dishes 
must also be slerilixed separately. He should also u-,e 
separate towels and soa]). The saliva and mucus from 
the mouth of the patient should be disinfecterl before 
disposal. All article.s that are Used during the illness 
should be discarded on recovery. 

During the acute stage, the subject will find it very 
difitcult to eat because of the .sev’ere pain. IScfore at- 
tempting to cat he should suck on one of the anestlietic 
lozenges, e. g., anacsthesin-calcidin, troches, nuporal 
lozenges, or other similar pastilles. Following this, 
juices can usuall\ be taken without severe pain. Smok- 
ing and alcoholic beverages are interdicted during the 
acute stage, as are all spicy and rich foods. An ex- 
tremely simple diet, with plentj- of diluted fruit juices, 
are the foods allowe<l during the acute stage. 

Tlie medical treatments recommended for acute in- 
fectious gingivostomatitis (Vincent’s stomatitis) and 
X'incent's Angina are legion. Local applications pf 
gentian violet ( 6 ) bismuth violet, (7) chromic acid, 
(4) local and intramuscular u‘;e of neoarsphenamine. 
( 8 ) bismuth, fuadin (9) (an antimony preparation 
originally used for Schistosomiasis) arc among the 
substances used. 

In 1941 the author (10) described the treatment of 
a severe case of Vincent’s Angina with a sulfon- 
amide derivative (ueoproutosil) both by the oral route 
and by local application of a neoprontosil solution, 
made Ity dissolving a half tablet of the substance in 
one ounce of d stilled water. At that time, he had no 
knowledge of an article by Lane and Vinson (11) on 
local use of sulfanilamide jtowdci on two cases of a 
very severe form of stomatitis. iMore recently, Suranyi 
( 12 ) noted favorable results in both \'inccnt’s stoma- 
titis and aphthous stomatitis by the local application of 
sulfonamide powders. No ciedit is given to either of 
the prcvfous authors in this latter article. 

Since then, five additional adult cases of severe Vin- 
cent’s Angina and stomatitis were treated. In all these 
cases, neoprontosil, (a sulfonamide derivative) was 
tised both by the oral route and by local application. 
Sixty grams were given on the first and second da\s, 
45 grains on the third, and 30 grains on the fourth 
day. In addition, a solution of neoprontosil was made 
up by dissolving a tablet { 5 grains) of neoprontosil in 
one half ounce each of distilled water and glycerin.. 
Applications were made to the lesions of the mouth 
and palate if involved, every two hours. In these cases, 
no other medications were gi%en, except saline irriga- 
tions which were useful in keeping the mouth clean. 

The results were e.xcellent in all the cases depicted 
above. They were cleaied up in an average time of 
four days Neoprontosil was chosen originally because 
of :i lack of reaction to it, as compared to sulfanilamide, 
in ■other conditions Bargeii (13) stated that in the 
cases of ulcerative colitis under his care, the average 
blood concentration of neoprontosil necessary for ef- 
fective treatment was about one third of that of 


sulfanilamide, sulfatliiazole or sulfadiazine. ’ In niir 
cases, wc used about two thirds of the dosage usually 
recommended for sulfonamide therapy. 

In the above cases no Other medication was given, 
because it was desired to prove the effectiveness of 
the sulfonamides in Vincent’s disease. There is ample 
reason to include vitamins as well, e. g., ascorbic and 
and nicotinic acid. The results could only be improved 
thereby. 

Twenty case.s of \’incenl’s Disease in children (acute 
infectious gingivostomatitis plus tonsillitis) were al-'o 
treated. The dosage used was calculated according to 
the accompanying table (Table II), which ivas about 
tw o thirds of the average dosage recommended for tlie 
sulfonamides. Local applicat’ons prepared as noted 
above were also used. 90^c 'of the cases cleared 
u|) within 72 hours. The remainder required an 
additional da 3 -. Here aLo. it is quite possible that the 
results could be further improved by coincident vitamin 
therapy. 

l^cccntl^ a case was seen that probably bears out 
our contention that Vincent's Disease is primarily an 
infection rather than an avitaminosis. 

P. W., age 12, an inhabitant of a home for w a) hard 
girls, developed a deep, circular, punched-out ulcer 
about the size of a dime, at the junction of the bard 
and soft palates. This had existed for a week before 
medical attention was secured. The temperature was 
elevated to 101 degrees, and the white blood count was 
9.000 cells, with 60% polymorphonuclear cells. A slide 
made from the fioor of the ulcer revealed multitudes of 
spirilla and fusiform bacilli (I'inccnt's). 

Six pan-vitamin capstdes were given each dav for 
four days. Each capsule contained tlie following con- 
stituents: 5000 U.S.P. units of Vitamin A, 500 U.S.P-. 
units of Vitamin Bl,.2 milligrams of Vitamin B2. -- 
milligrams of A’itamin B 6 , 600 U.S.P. units of Vitamm 
C. 20 milligrams of Niacin Amide and 1 minigrani of 
Pantothenic acid. At the end of four days, the uk®^ 
had become much deeper and had increased to the -> 11:6 
of a quarter. The patient had developed trismus an 
cervical gland enlargement. The temperature had n'cn 
to 102 degrees. . , 

Because the condition of the child had detenora e 
she was put on neoprontosil in adult doses (Table , 

111 addition, the soliilioii was used locally evert bonr- 

Table 1 

Classification of Acute Stontalil'ts 

1. .Acute infectious giugivostomafitis CFincent’s stomatitis) 

2 Oidial stomatitis (Aplithous stomatitis or thrush) ^ 

3. Herpetic stomatitis (Recurrent ulcerative stomatitis) 

A Jiletallic stomatitis caused by exposure to, or treatment wb 
lead, niercury, arsenic and gold. 

5. Other forms of stomatitis^ accuting in 

marj' anemia. leukemia, uremia, diabetes, sprue, 
specific fc\ers - — ■ 

The patient w as also given an anesthetic lozenge 
each mealtime. The vitamin capsules had g. ' 

continued. In 36 hours, the ulcer base looke , 

clean, and the ulcer itself had decreased m size. 
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this point the le.-^ion healed rtipidly. and was completely 
heated within fonr days. 

It was felt that in this case at least, vitamin therapy 
did not contribute to the siicce.ssftd conclusion of the 
condition. 


T.\iu.r. 2 

TaJilc oi lilt' use of iico/'ioiitostl in ('alinils of all 



Dose 

Dosc 24 Hours 

Age 

5 gr, tablets 

(G) 

0-3 mo. 

H tab. e\crv 4 hours 

.5 

3-0 mo. 

H tab. every 6 lioiir.s 

.06 

6-18 mo. 

Jv tab. even' 4 hu^lr.^ 

1.0 

lli-4 years 

1 tab. every 6 lioiirc 

1.33 

4-8 yeans 

1 tab. evety 4 Itotirs 

2, 

8-12 vears 

2 tab. every 6 hour.s 

2.'66 

AtiuU 

2 tab. every 4 hours 

4. 
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The Significance of Enlarged Lymph Nodes” 

By 

LLOYD S. GRAVER, .M. D. 

.NEW YORK, N. Y. 


T he procc’diire of finding the significance of en- 
larged lymph nodes encountered in the examina- 
tion of a patfent constitutes one of the important cliap- 
ter.s in pliysiail diagnosis. 

First it is necessary to differentiate certain visible or 
palpable swellings or lumps tliat may be mi.stakcn for 
enlarged Ir-mph nodes. Following :ue some examples 
of possible sources of error, such as may be observed 
in the examining office of a cancer clinic. 

I. A mixed tumor of the parotid salivary gland may 
.simulate an enlarged node lying heliind the angle of the 
jaw. 

2. Infiammalioir of the suhmaxillary salivary gland 
or of the parotid may be mistaken for an enlarged 
node. 

3. .An adenoma of the thyroid gland or the so-called 
lateral aberrant thyroid adenomas may simulate en- 
larged lymph nodes. It may be noted, however, that 
recently there has appeared some reason to doubt the 
aberrant thyroid adenomas, since they may he found 
to have a primary tumor in the tliyroid gland, and to 
constitute actually a metastatic process from the ih)’- 
roid to the lymph nodes of the neck. 

4. Femoral, inguinal, and bladder hernias may 
resemble enlarged lymph nodes of the groin. 

5. In women, accessory brea.st (is.sue of the tail of the 
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breast in the a.xilla may he ihonght to be enlarged axil- 
lary lymph nodes. 

6. In women the jtsciuloliimma of the supraclavicular 
region may he mistaken for enlarged nodes. 

7. von Recklinglianscn’s multiple neurofibromatosis 
may present heading along nerve trunks of neck, axil- 
lae, or itmer surface of the arms, or in the groins, so 
as to he mistaken ca-^ily for enlarged lymph nodes. 
.Some yctirt. ;igo one such case was referred as a case of 
suspected Hodgkin’s disease. When it was observed 
that llic supposed enlarged a.xillary nodes lay on the 
arm side of the axilla rather than on the chest wall, 
and that slie had the characteristic cafe an lait spots of 
brownish pigmentation of the skin, the diagnosis of 
neurofibromatosis rather than Hodgkin’s disease be- 
gan to ajijiear more l.kely, and was subsequently con- 
firmed. 

S. Occasionally e.xosto.scs of the humerus in the epi- 
trochlear region may on hasty examination be mis- 
taken for enlarged epitrochlear lympli nodes. 

Granted that what is felt is a Jvmph node, it is im- 
portant to he able to distinguish between a node that 
may be said to he actually enlarged, and one that is 
merely palpable. It is important to remember that 
lymph notles are palpable in many normal persons, es- 
pecially those who arc somewhat thin. The fact that 
axillary, cervical, carotid, suhmaxillary, epitrochlear, 
nr inguinal nodes are palpable, by no means necessarih- 
signifies that there is anything wrong with the patient. 
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Inguinal nodes, for example, in a thin person, may 
quite readily be felt. One has to learn to appreciate the 
difference between the flattened bean shape and 'soft 
con.sistence of a normal node, and the beginning glob- 
ularity or nodularity, and usually increased consistence 
of an abnormal node. Tliere is a wide borderline field 
here, however, with many case.s in which this differ- 
entiation between normal palpable nodc.s and abnormal 
nodes is very difficult to make. 

It may be .stated as axiomatic that a node which is 
actually enlarged is a diseased node, and that it must 
•not be ignored, but that the problem must be immedi- 
ately faced, of determining the reason for its enlarge- 
ment. 

The various causes of enlarged lymjih nodes in any 
site may he divided into 

(ll Inflammatory 

(2) Metabolic 

(3) Neoplastic 

A convenient classification of the con.sistence of en- 
larged nodes is according to whether they may ()e 
described as hard, firm. soft, or fluctuant. 

1. Inflaininatory nodes mat be mentioned briefly 
under the following headingi. 

a. Bacterial inflainmnt'ons. .‘■Vn example is tuber- 
ailosis, which may give nodes hard from cal- 
cification. or firm and resembling those of 
]-lodgkin’s disease or lymphosarcoma, or soft as 
in the early stages of Hodgkin’s disease, lymph- 
osarcoma or leukemia, or fluctuant by reason 
of caseous degeneration and liqueficalion. 
Syphilis, typhoid, tularemia, and brucellosis arc 
other e.xamples of bacterial inflammatory causes 
of enlarged lymph nodes. 

Xo doubt the enlargement of nodes seen with such 
various conditions as pediculosis capitis, abrasions of 
the fingers in manual workers, athlete’s foot, chronic 
mastitis, arthritis, and some cutaneous diseases also 
have essentially facterial causes. The pathologists are 
now beginning to diagnose dermatopatbic lymph node 
inflammations. 

b. Fungus disease.s, such as sporotrichosis, actino- 
mycosis and coccidioidal granuloma may pro- 
duce enlargement of h'lnph nodes. 

c. Virus diseases, such as German measles and 
lymphogranuloma inguinale, may be character- 
ized by lymph node enlargement. 

d. Diseases of inflammatory nature, but of un- 
known etiology, such as Boeck's sarcoid (pos- 
sibly a form of tuberculosis; and infectious 
mononucleosis, belong under the inflammatory 
heading 

c. One sees certain cases of slight generalized 
lymph node enlargement, presumably inflamma- 
tory, for which no cause is apparent, and comes 
to the conclusion that there may be some cases 
that might be designated as cases of lyiiipliafistn, 
signifying a general l\mph node hyperplasia, 
analogous perhaps to bone marrow hyperplasia, 
occurring in response to some unknown etio- 
logic factor. 
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2. Metabolic disorders. Various lipoid histioo- 
toses. such as Qiristian-Schuller's’ disease, may pro- ’ 
duce enlargement of lymph nodes, occasionally ssnu-" 
lating Hodgkin’s disease both clinically and liisto’rop- * 
caliy. 

3. Neoplasms affecting lymph nodes. Tliis is die 
most important of the types of processes producing en- 
larged nodes. Neoplasms of lymph nodes may U 
divided into those which are or seem to be priniari!) 
of lymph node origin, and those in which the enlarge- 
ment is secondary to a malignant process beginning 
elsewhere. 

Primary lymph node neojilasms are lyinphosarcrrnns, - 
lymphogenous leukemia, and Hodgkin’s di.sease. Thest 
processes are grouped together by some writers as . 
malignant lynqflioma. a convenient generic term, bm 
one tliat should, if possible, be qualified by naming tbe 
specific type of process. 

1 . Lymifliosarcoma. ns clinically seen, usually mam- j, 
fests itself first in some grouji of lymph nodes or is , 
some aggregate of lymphatic tissue, as in the ra'f>- , 
pharynx, tonsil, gastroime.slinal wall or spleen. ' Tct , 
most common variety is reticulum cell sarcoma. Jlan; * 
cases of recticiiliini cell sarcoma prove to be marked , 
exceptions to what was once believed to be a rule. tteL 
lynipho.'-arcoma is a classical example of a radiosen-i- - 
live malignant tnmor. Not a few cases are found whidi , 
jirovc to be marltedly radioresistant. The nodci W - 
reticulum cell sarcoma tend to be rounded, firm Mi! 
ntbbcry, or bard. 

Sjiecial clinical varictie-' of reticulum cell sarcoa'i 
arc worthy of mention. 

' Some ca<es pre>cnt a generalized lymph node en- 
largement ^\•ith low grade clinical activity. The bw* 
derlinc is difficult to draw between these ca.‘ie^ an 
similar ones that prove to be essentially benign- 

Some cases have a low grade relative or rchtue 
and absolute lymphocytosis, so that one is forced to 
say there is no sliarj) line betw een lymphosarcoma an 
lymphatic leukemia. It is still a question as to w 
extent this picture is confused by the drculation ) 
the perijihcral blood of escaped lymiihosarcoma c ^ 

Some cases pursue an aleukemic course for 
to tcmiinatc with a full blown picture of acute 
phatic leukemia. , 

Some cases have an acute or subacute course 
onset, often with multiple cutaneous nodules,^ an 
fever, severe anemia, and necrotic lesions m nmc 
membranes as in acute leukemia. . ^ 

Some cases take onset with a low 
lymphoma, sometimes resembling an m* ^ . 

process, with apparent easy local cure, only 
eralize in a few months. Tlie orbital h””.? 
examples of such processes for which ultima c p o 
nosis should be very guarded. 

A special varieto of h mphosarcoma, know n m .. 

S 3 mmer’s disease, or giant follicular ‘ ^ 

h-mph nodes and spleen, or follicular 
at first regarded as a benign process, reniar 'a ^ 

sensitive and curable by x-ray therapy. It is ^ 
dent that this disease is merely an initial ra - 

stage of lymphosarcoma, and that in the 'aten s » . i 
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hecomes moi-e aggressive, siiou> inicroscopicall_v dif- 
fuse as well ns foilitular overgrowth in node biopsies, 
anti finally becmnes a more and more radioresistant 
reticulum cell sarcoma. 

Ewing described malignant lymphbcytoma as one 
of the varieties of lymphosarcoma, hut I find this 
diagnosis seldom being made in the past few years. Our 
histological diagnoses of lymphosarcoma fall mainly 
into three groups, — ‘reticulum cell sarcoma, follicular 
or follicular and diffttse lymphosarcoma, and a third 
group in which the pathologist, failing to find d'fFcrcn- 
tiating characters, is only iddc to say iymjthosarcoma. 

One pit-fall that has ctnne to attention particularly 
in the past year has been an occasional case jn-e.scuting 
a generalized lymph node enlargement, and a rejiort of 
a hiopsied lymph node as lymphosarcoma. Then it is 
found that the peripheral blood shows " immature 
ntycloid cells. Then we find that the sternal marrow 
shows a picture of myelohlastic leukemia, and uj)i>n 
review of the lytuph node material, especially with 
blood Stains of a smear from the node, the pathologist 
reports that the cells that resembled lymphocytes are 
myeloid cells, and that we are therefore dealing with 
a niyelo’d leuko.sarcoma. Some of these cases will 
show peculiar o.sicolytic and osteoj^lastic changes in 
the hones. At least two have shown on lateral x-ray 
vicw.s of the spine a l)iconcavity of the vcrtchral l)odics. 

.A matter of great importance concerning lympho- 
sarcoma is the way in which it comes to affect lymph 
node groups and other tissues all over the body. Is its 
route by ordinary metastasis, us in carcinoma, or is it 
a disease arising de novo in widely separated sites, 
sinuiltancously or at different times, as a result of 
some circulating causative agent? Tliosc whose ex- 
perience with lymphosarcoma is largely limited to 
one anatomic Icrritory such as the head and neck, ac- 
quire the belief that, lympho.sarcoma has a primary 
focus, as in the na.sopharynx, and that it metastasizes 
to cervical nodes by einholi.Mii, like carcinoma. In 
support of this belief we may cite the evidence of ex- 
perience that aggressive attack upon early localized 
lympliosarcomas indicates lliat at least there is a theor- 
etical possibility of cure of .some of them. A survey 
of nearly 200 cases of all .stages showed nearly IS per- 
cent 5 j’car survivals, and about 10 percent in which 
there was not only 5 year survir-al, but apparent free- 
dom from disease long enough to justify hope that 
a cure may have been accomplished. 

However, considering the whole range of lympho- 
sarcoma, one must admit that in the majxtrity of 
cases the appctirance of new lesions unaccountably at 
sites distant from the focus first observed, is much 
more consistent with a belief in the multicentric origin 
of the disease. Ewing was emphatic in insisting on 
the multicentric origin of hanphosarcoma. It would 
appear at present that for most of tlie cases this mode 
of spread prevails, and that their treatment therefore 
can be only palliative from the beginning, while for 
some cases, wliicli at present we cannot cli.stinguish, 
spread is by embolic nietastascs, and therefore thej' 
may offer a hope for cure, if treated aggrcssivelj-^ early 
in their course. This aspect, I believe, deserves care- 


ful stinly, in hopes that we may learn to select the 
cases having a chance for cure. 

2 . Lymphogenous leukemia, usually presents a 
ratlic'r uniform, symmetrical enlargement of 13'inph 
nodes and spleen and liver. The typical case of chronic 
lymphogenous leukemia occurs in an elderly person, 
and sliows a marked increase in the total wliitc cel! 
count, with mature small lymphocytes predominating. 
There are all gradations from this tj’pical picture, 
to the case wliich presents a more or less universal 
lynijdi node enlargement, hut lacks any evidence of 
leukemia in the peripheral blood. Other at3’pical 
forms of clironic lymphogenous leukemia are numer- 
ous. Some casc.s present chiefly a greatly enlarged 
spleen, without enlargement of peripheral nodes. 
Others may have only the blood count of chronic 
h'inpliogenons leukemia, but no enlargement of spleen 
or nodes. Tlic 3'Oiinger the patient, as a rule, the 
greater the tcndenc3' for the leukemia to he acute. ' 

In leukemia treatment as far as we know toda3' 
can he palliative onh', and choice of treatment calls 
for wise discretion, lest the patient he made worse. 

Lymphogramilomalosi.s (Hodgkin's disease). 

This is a very variable jirocess. Tlie most common 
onset is siniph' the appearance of enlarged nodes in 
some ])eripheral group, more commonly in tlie neck, 
while the patient seemingl3' remains in good general 
health. Tliis is the .stage in wliich it may he of 
supreme importance to pay attention to the enlarged 
nodes, to establish a diagnosis at once, and to see that 
eari3' treatment is begun promptly. The evidence 
iiuHcate.s that early aggressive attack on localized 
Hodgkin's disease oflers a chance for cure in some, 
and at least a better and longer control of the disease 
than if it is allowed to generalize. The attitude of 
some towards treatment of Hodgkin’s disease, that a 
hare minimum sufficient to relieve symptoms is all 
that should be done, even in early stages, is, I believe, 
to be decried ; and still worse is the attitude, about 
which a recent incjuiry was received, that all treat- 
ment should he withlicld in the earl3' stage, and that 
one should wait until troublesome sr’inptoms ajipear. 

On the contrary, experience indicates that early 
aggressive treatment may be rewarded at least by 
long delay in generalization of Hodgkin's disease, and 
that continued close observation, and search for ob- 
scure lesions, and jwompt treatment of them will 
greatly contribute to the length of survival and to the 
comfort of the jxitient. \\fith respect to earl3' aggres- 
sive treatment of localized accessible Hodgkin's disease 
we even advocate surgcr3' in selected cases, to be 
followed by intensive x-ray therapy. 

At this point I should like to mention a concejit of 
an explanation of the bouts of fever to which, as 3'’ou 
know, p'atient.s with Hodgkin’s disease, leukemia, and 
lympho.sarcoma are often subject. The occurrence of 
bouts of fever, sometimes ranging high, to 104 °F. or 
more, has been accepted simply as one of the fre- 
quent signs of malignant Ivmplionia, Avith no particular 
explanation except that, given a certain amount of 
Hodgkin’s di.sease, for example, the patient is likely 
to liaA’c fever. 





Americas Journal or Dior.sTux Drsr.Asr.s 


W'e ol).''CTVc that sonietiuies the use of a sulfonamide 
in fairly good' closes will abolish such a fever, We 
recall t!:al there are many s'ources in the body from 
whicii bacterial invasion may occur, and that hi ]>er- 
sons tvith a normal lymphtuic node system, protective 
powers ;ire good, and the threat of invasion is con.'-tant- 
ly held off. We recall that terminally in many cases 
of 1} mphosarcoma and leukemia, definite sepsis is 
found. The concq)l of the febrile state in lymjtho- 
matuus disease, then, which I should like to suggest 
for ftii ther attention is stmply this : that in the patient 
with Hodgkin’s disease, lymphosarcoma, or leukemia, 
the lymph node system is not nonnal, and may be in- 
capable of baiiclling in a normal way the ittvasion by 
bacteria and their toxins. Thus a low grade bacterial 
invasion first of the nodes and then of other tissues 
may occur or at least an imrepelled inva.sion by to.xins 
may take place and I sugge.st that it is probably this 
septic or to.xic state ^\^hicb accounts tor the fever, rather 
than merely the activity of the hmphomatous process 
itself. 

Secondary Enla> gcnicnt oj Lymph Abodes 

(1) Cases of tnyeloblastie lenkosarcoma at fir.st 
passing for lymphosarcoma btive already been men- 
tioned. Myelogenous leukemia as its name signifies 
is primarily a disease of bone marrow. The ordinary 
case of chronic myelogenous leukem'a doe.s not present 
enlarged lymph nodes to clinical examination, al- 
though at autopsy some m.veloidization of nodes is 
fairly commonly found on microscojiic examination. 
It may be regarded as almost an axiom that if one 
can find enlarged rounded, firm lymph nodes in a 
ease which theretofore lias seemed to be one of chronic 
myelogenous leukemia, that case is going to have an 
early termination in a more nearly acute fashion than 
'was expected. 

(2) In children, especially, neurocytoma may' cause 
localired or widespread lymph node enlargement. 

(3) i^fetastatic carcinoma and malignant melanoma 
aie imjjortant causes of enlargement of nodes, par- 
ticularly in adults. Seaicb for tlie primary focus is an 
important part of the duty of the first doctor who sees 
the patient with an enlarged node. It is important 
to remember that stony hardness is not necessarily 
a cbaracterist.c of metastatic cancer in lymjih nodes. 
They may be quite soft, even fluctuant, if infection has 
been carried along with the metastasis, or if they' have 
broken down because of the tumor’s interference with 
blood supply', and may thus be readily mistaken for 
inflaniniatory nodes. 

In nodes of the upper cervical region, metastatic 
carcinoma may have come from any' one of several 
primary sites, some of which may be difficult to find. 
One must consider scalp and skin of face, the lips, the 
intiaoral and intranasal mucous membranes, the naso- 
pharynx, esjiecially about tiie fossa of Rosenniuller. 
the liyjiopliarvnx and laryn.x, the nasal accessory 
sinuses, the Eustachian tube, the external auditorv 
meatus, and the salivary glands. 

An occasional patient may be seen presenting a 
- hard mass in the posterior part of the submaxillary 
region and having at first glance no obvious primary 
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source of carcinoma, k'urther close inspection ren-al- ‘ ’ 
iiig a faint scar on tlie lower 1 p. inquiry then db- 
closcs that 5 or 6 y ears before . the patient had 'a - 
shaped e-xcision or trcalnient by radium or x-rays of p 
small lesion of the lip. The le.s-oii of the lip was w 
Mnall and to liis mind so far in the remote past tlia; 
he may neglect to mention it in his history. 

In the lower cervical region and supraclaiinih'- 
fosSa. metastatic carcinoma may have come from am 
of the sites mentioned above for upper cervical node;, 
and in addition one has to condder particularly lar- 
ons other po.isihiIitics. Among these should be men- 
tioned the breast, esojihagus, thyroid, and lung. I’ar- 
ticiilar mention s]ion!fl he made here of the signal iwdc 
or node of \'irchow, or node of Tro’isier. Thi-. i- 
u'-tially .situated in the inner part of the left siipra- 
clavictilar fossa. XA’hen just beginning to he enlarge*!, ^ 
it will almost regularly he missed by the inexperienu-d 
To find it. It i- well to let the patent’s Jicad lie jfc- , 
sively inclined somewhat forward and toward the left 
side, while the examiner standing in front of the sitting 
patient, dips the tip of lii.s most seiisiti\'e e.xanimmg 
finger dow n behind the clai'icle. along its media! half 
and especially hetween the two insertions of the sterne- 
clcidomastoici nuiscle. Signal nodes no more than 
one-half centimeter in diameter may at t’-mes thus te > 
found, and recognired by the experienced examiner as 
probably .significant of metastasis, because of mundeii , 
shape and usually firm to hard consistence. Fonnal ' 
hiopsv of such a small node may he difficult, and^ in* 
advisable, because such nodes arise by transport of the - 
tumor cells along the thoracic duct, and surgical re- 
moval of them may not only he difficult becatisC o* 
the small size of the node, hut also soniewliat liazan- 
oiis because of the likelihood of damaging the thoracic 
duct. Yet one adejit at aspiration biopsy - 

cced in obtaining a diagnosis from such a node ' 
needle jiiinccure, with no great difficulty and vit’ 
minimal risk and discomfort to the patient. . 

Signal nodes may occur by metastasis from an' cpi^ 
thelial malignant tumor witliin the thoracic or ab 
nal cavity, from teratoma testis, or from any tiinw* 
tliat may he cajiahle of spread by "ay of the ihorau 
duct. Occasionally, because of '-ariation in the cour^ 
of the thoracic duct, the signal node may be in , 
right su])rac]avicular region. Rarely the signa n ^ 
way actually be the first signa! of tlie existence o 
maiiguant tumor below the level of the clavnc e. ^ 
Axillarv nodes. Confronted w-itli enlarged axnaT 
nodes, the examiner must consider the possibnty • 
a primary site in the breast, arm. chest wa °*^itJiin 
dominal wall, mediastinum, lung, and possibly " 
the abdomen. Some years ago a surgeon / 

siderable experience 'vith gastric cancer aske 
the staff at Memorial liO'v to account for gas ric 
metastasizing to left axillary nodes, without pa] 
enlargement of left supraclavicular nodes. He la 
countered such a case, hut I know of no other. ^ 

The following case illustrated the importance o 
enlarged axillary node. Last year a patient 
the clinic at ^Memorial Hospital having been re 
from a hospital in a neighboring state for recurren 
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i>{nK'cion of the ‘imall iincstine. The ^tory was that 
he had been operated on at th.c other lio.spitid eight 
niotitlx previoii.'Iy for oli.structioii of tlio .‘-niall intes- 
tine liy a tumor. diagim-'Cd by the patliulogi.'-t of the 
otlicr hospital a.'; an adenocarcinoma. Tiie .slide of 
that tumor did not accompany the pat 'cut. L'pon first 
examination at i\lemorial llo.s|)ital he pre.sented symp- 
toms and .'•igii'. of small bowel tih.struction. However, 
he also was fomul to have aii enlarged firm node at 
the apex of the right axilla, a finding which seemed 
unusual ill conjunction with a small bowel tumor. Tn- 
spection for a source of metasta.sis tvi the r'ghl axillary 
node disclo.sed a faint scar on the anterior surface of 
the riglit forearm. When (lue.siioned about the ctuisc 
of this Muall ^car. the jiatiem recalled that 5 years 
previously a dermatologist had removed a mole from 
his forearm by elect rocaulcry. This history naturally 
at oiice .-.uggested. as a more logical exjilauation of 
h’s bowel tumor, that he had had a melanoma on his 
foreaim. that it liad meta.''tasiml to the axillary node 
of the .-ame side, and then to the small intcsline. This 
.stippo-'ition was ]>roved to he correct when the .-litlc 
of the tumor of the small bowel was uhiained. a.s it was 
melanoma, ratlier than adenocarcinoma. 

Ivccently a woman from upstaie Xcw York- accom- 
panied her husband and a^Ked for a comolete ohvsical 
exannuat’.on for herself in order to induce him to un- 
dergo such an e.xamination. She was aware of no 
symptoms, hut examination fli.sclosed, much (o lier sur- 
prise. an enlarged nude 2 cm. in diameter m one axilla. 
This unde was globular and hard, and therefore obvi- 
ously diseased, and presumaldy neoplastic. Search for 
the primary tumor showed slight retraction of the 
skin of the upper nuicr quadrant of the breast iif the 
same side, associated with a firm ihickening of the 
breast ti.ssue heiieath the retracted skin. She had an 
aiivauccd breast cancer. 

An elderly man who liad records to show that he 
lind had chronic iymjihatic leukemia tor 18 ycar.s, had 
developed a mass of hard, enlarged iukIcs in his left 
axilla a few months licforc his lir.st e.xam'nation at 
^Memorial iiospital. Unring the same lime he ha<I also 
developed a mass t>i enlarged hard nodes in the left 
groin, and a hard, fixed, sesstle mass over his .sacrum. 
On the assumption that llic.se three hard masses were 
part of hi.s )ym])hatic leukemic process, they were ir- 
radiated by high voltage x-ray.s, hut showed almo.st no 
regression, despite intensive doscs. Further inquiry 
then brought to light a .sear on hi.s left abdominal wall, 
and it wa.s found that a dermatologist had removed 
surgically from this sitt a squamous carcinoma of the 
.skin six months jircvionsly. Aspiration hio]isy of the 
mass in the left axilla, the mass in the left groin and 
the tumor over the sacrum .showed squamous carcinoma 
in all three. 

When inguinal nodes arc found enlarged and meta- 
static cancer is suspected, the external genitals, the 
anal margin, the .skin of the lower trunk and buttocks 
and lower extremities, intrapelvic or intra-abdominal 
primary sources should he considered. Endometriosis 
may appear in the groin, l^enioral nodes are more 
likel}' to indicate a jjrinmry source on the lower ex- 


' Iremity. 

An illustration of the importance of enlarged in- 
guinal nodes was furnished by a case seen a few 
months ago. A woman only 26 years of age was re- 
ferred because, aUliongh she was feeling in perfect 
iicalth. a small, firm, rounded, right inguinal node had 
appeared. It was a single node, not over 0.5 cm. in 
diameter, hut its glohularity and firm consistence 
seemed siginficant. The referring physician stated 
that he liad been unable to find any primary tumor, 
and thought that perhaps the patient had an early 
lymphosarcoma or Hodgkin's disease. However, dur- 
ing the .search for a possible primary tumor, a small 
groii]) of flat black moles was found about the urethral 
orifice. Eiopsy of llic inguinal node showed melanoma. 
UnforUmatcIy treatment was loo late in tliis case. The 
patient snhscqnently died of cerebral metastasA de- 
spite radial surgical dissection of vnhac, groin and 
iliac nodes. 

Recognition of beginning cnlargemcnl or retroperi- 
toneal nodes, as in Hodgkin's disease, or lympho- 
sarcoma. or other processes which may affect these 
nodes, or the recognition of their persi-.tcnt residual 
enlargement, after they Iiavc pnrtia!l\ regressed fol- 
lowing radiation therapy, is something of an art. evi- 
dently- requiring some jiractice, as they arc often 
missed. With experience one leartis to apiirecuite in 
some cases a certain fullness or resistance m the 
retro]H'riti)neal region that is nut normal for the 
particular jjatient who is being examined. Rccairng 
that it has been said that often the chief function of a 
consultant is to do a rectal examintit on, it mav he 
home in mind that surprises ‘n the form of small to 
bulky nudes may sometimes he found in the pelvic 
cavity. 

.-\notIicr point tlial needs stress in connection with 
retroperitoneal nodes is that when a laiiarotomy is 
resorted to, in order to inspect a retroperitoneal tumor, 
hj- some niL'ans or other a biopsy should he taken. It 
is most aimiwing to he presented with the problem of 
treating a "retroperitoneal sarcoma" when such a diag- 
nosis is based merely on insjiccti.m and palpation of 
a retroperitoneal mass by a surgeon who chrscd the 
kqiarotomy wound without tak’iig pains to obtain a 
hiojjsy. 

To revert to the matter of rectal examination, a 
case in jjoint is the following. .\ 50 year old Russian 
was refevred for treatment of what wa.s said to he 
lympho.sarcoma. He had enlarged left supraclavicular 
nodes, hut no enlargement of other nodes or of spleen. 
He ha<l been having severe pains in hi.s chest wall, 
hack and lower extremit'es for months. Biojisy from 
one of the supraclavicular node.s had been diagnosed 
b}- a pathologist as lymphosarcoma, and the hone pains 
were explained by changes seen in many of the hones, 
hotli osteoplastic and osteolytic, regarded by our 
roentgenologist as consistent w'ith lymphosarcoma. He 
had received considerable x-ray therapy to tlie painful 
hones without relief. However, the wade extent of 
hone changes and pain seemed unusual for a case of 
l)'mphosarcoma showing enlargement of only one group 
of nodes, and only a few months after onset of 
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symi)tonis. A rectal examination diicoverecl a hard 
prostate. Then the acid phosphatase content of the 
blood serum Avas determined and was found to be sev- 
eral times normal. These ^^nd^ng^ were indicative of 
prostatic carcinoma. Then the biopsy slide of the 
supraclavicular node ua^ obtained, and found to he 
obvioubh' not lymphobarcoma. but a glandular car- 
cinoma consistent with ptosfatic origin. Thus the 
rectal examinai'ou led to a discovery of the correct 
diagno.bis. 

W^hen mediastiital nodes are enlarged, and there are 
no enlarged supeificial node« fmm which' a hiopsv can 
be taken, the d'agnobib may be very difficult. Re- 
liance on supjiObed characteristic roentgenographic con- 
tours, such as (he scalloped lateral border of a medias- 
tinal lymphoma, is subject to many pitfalls. One such 
case 'recently showed anaplastic epidermoid carcinoma, 
proha bh' of bronchogenic origin. Another a few years 
ago in a man of onh- 2B regressed at first like Hodg- 
kin’s disease, hut rajtidly recurred and sjiread to his 
neck, and when the patient diet!, necropsy showed a 
grade four bronchogenic carcinoma. Seven years after 
removal of rectal adenoma malignum. a }t)ung woman 
began to cough, and was found to have an enlarged 
left hilar node, with extension to adjacent lung. Bron- 
choscnpic biopsy from the left main bronchus slH>wcd 
adenoma malignum. identical in structure with the 
recta! tumor. 

vomig naval lieutenant on dut\ on a destroyer, 
which was on a course that caused its smoke to puss 
back along the deck, began to cough, as did others 
of the crew so exposed to .smoke XS^ieii the cxpo.sure 
to smoke ceased the others soon stopped coughing, but 
lie contituie<l to crtugli, and soon began to expectorate a 
little blood. Examination sliowed a left hilar density 
and an atelectasis of the anterior portion of the left 
tipper lobe, with a fan-like shadow that might be con- 
si.steiit with bronchogenic carcinoma, Itudgkin's dis- 
ease. or pob'ihly tuberculosis. Several .sputum exam- 
inations were negative for titbcTcIe bacilli. Bronebo- 
scojiy showed nothing abnoimal. As])iration hiopw of 
the consolidated portion of the lung showed on section 
of the clot a typical structure of Hodgkin’s granuloma, 
ami the patient re-ponded to x-rat therapy rapidly 
with complete disappearance of the hilar and pul- 
monary density, relief of symptoms and gain in weight 
I know \)E tio other instance in which a diagnosis of 
Hodgkin's disea-c has been made by aspiration biopsy 
of the lung. A diagnosis of Hodgkin's disease has, 
however, occasionally been made on a broiicbo-copic 
hioji-y. The first sudi instance, apparently, was re- 
ported in the Xew Votk State fourual of INledxine in 
1922 hy Dr. Lee -M. Iltird. 

Since 1927 and e-pecially in the p.tst few rears we 
have accumulated a considerable -cries of cases pre- 
.sctiling .a rathci symmetrical bilateral hilar, and 
tracbcobronchini hmpli node enlargement in patient- 
who have trot gc'ne on to show evtclence of Hodgkin’s 
di-ca-c or Kmpbo-arcoina elsewhere, but who on the 
cfiutrary have gradually recovered and hare .shown, 
aster .about a year, ittorc c.r less complete disappear- 
ance of the hilar eiiiargeincnl, ^Vc have come to be- 


lieve that most of these cases are examples of BoedA 
sarcoid. This opinion is home out by a ferv in whic.'i - 
biopsy of an external node has been possible. We fird < 
that as a rule they do not show roemgeiiogrnphicaih 
any of the frequently mentioned cystic changes in tbe ' 
honcs of the hands. 

Biopsy of lymph nodes. If an accessible node is en- 
larged the temjttalion is to remove it at once surgcall' 
for biopsr . However, to do So may not be to the be-* 
interests of the patient. For example, in a case pre 
sentiiig enlarged cervical nodes, a tborongli searfb 
should be made first for a jtriinary tumor, and if otic 
is found, a biop.sy should be taken from it. ratlier thin 
to complicate the situation in the neck br a surgical 
biopsy. Tlic one wlio is going to treat tlte pitiuit 
will no doubt want to prove tliat the node is caiicero'!- 
but he can do so by needle aspiration, a proccditir 
rvhicli should not cause any interference with j'ronipl 
treatment of the neck, whether Such treatment istTik 
by dissection or b}’ x-rays. If a satisfactori' Iroti-v 
is obtained from the primary tumor, one need not ik- 
mand for a basis for therapy more histologic iniormv 
tion about the node than to show' by aspiration biopw 
that it contains malignant tumor. 

In the malignant lymjtliomas' the selection of a node 
for bin])sy requires due care- In general it is bed 
to select if po.ssible a node, wliicli while accessible, i- 
at the .same time one which has been longer the -ea' 
of di.seasc. and therefore is more likely to he rcpre-eti- 
tative of the process. Small satellite uncles nia\ o’* 
more readlh accessible, and removal of otic of tljcm 
may -eem jtreferahlc for cosmetic reasons, but the; 
mav fail to establish the diagnosis. It is a connuo’' 
story that in the malignant lymphomas the first bion.-) 
fails to reveal the true diagnosis. W e had one case 
of reticulum cell sarcoma in which, onh the lour a 
hiopsv during four vears of oh.servatinn \ielded ■- 
diagnosis. Care miist he taken not to cnidi the -ptci- 
nicn, else the pathologist may he unable to interii.e. 
his sections. Fie should be furnished with adequate n'j . 
formation about the site of the biopsy, and the t U'l.a 
features of the case. .. 

In some cases only a s’ligle fused ina— of ^ 
available. In such cases it is proper to take 
from the surface, taking pains to retract the ^ ' 

that the incision in the skin will not vnerlic ic 
cision in the capsule of the Utmoi nia-s. 

Aspiration biopsy should not be confused, as \ 
often done, witli ptincli biopsy. The punch ‘ ^ 

stnimeiit is a cutting instrument. :ind acttialh >i - 
piece of tissue out. The bite may include j . 

A^ipiraitun biopsy, as llie name indicate-, depi-U'^ 
asiiiration of tis-iie into the bore of a^ ItoHow 
by means of strong negative pre— lire in Ih^ a ^ ^ ^ 

syringe. Aspirakoit biopw finds use in iitanj 
atiorib where formal biopsy would be difikuk er 
advisable that it lias become indispensable. 

If tbi.s sketeb.v siira’cy of tlte po-sible 
of enlarged lymph nodes has done iiotfiing luorc ^ 
to leave the impre.-s'on with yon that we ^ -j 
still ntiicb to learn about them, it will have sens' 
its luirpose. 
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IXTRODUCTIOX 

T he term “appetite” in tlie title of this paper re- 
fers particularly to the complex state of conscious- 
ness that determ'ne.s the appreciation of specific kinds 
and amounts of essential txiods or food constituents 
(proteins or amino acids, fats, carbohydrates, vitamins 
and minerals). This might be referred to as basal, 
physiologically determined or inherited appetite to dis- 
tinguish it from acquired or cxpericntially conditioned 
appetite or appetites. Obviously an acquired appetite 
for certain foods is likely to be based more or less on 
physiologically determined or basal appetite but, if it 
dift'ers frtun it, it would, by definition, involve the con- 
ditioning of appreciation by phx’siologically non-essen- 
tial ingredients in the foods. Basal appetite may also 
be distinguished from hunger if hunger is regarded 
as involving only the desire to cat without discrimina- 
tion while appetite is regarded as involving only the 
discriminative appreciation or selection of food. How- 
ever, hunger (desire) and appetite (appreciation) arc 
intimately related and catt not be entirely separated 
from one another, although hunger may be intense 
while appetite is poor and vice versa. In this connec- 
tion, the desire to cat which is associated with appetite 
is considered to be hunger whether it is mild or intense 
■or includes prominent local (epigastric) and disagree- 
able sen.sations or more or less general and less annoy- 
ing sensations. Evidence justifying these definitions, 
distinctions and brief explanations will become appar- 
ent in what follows. 

During the past, taste has often been held to be the 
most important factor in appetite. I accepted this 
view as well as the idea that appetite would serve as 
a perfect guide in the selection of food after reading 
Horace Fletcher’s A.B.-Z. n/ our ozoii Nutrition (1) 
in 190S. On pa 3 dng close attention to the taste of my 
foods then, it soon became apparent that the sugar and 
salt (XaCl) in these foods chiefly accounted for their 
appeal to my taste. Without sugar or salt ordinar}' 
foods were not appreciated. I did not consider salt to 
be a food at that time and therefore decided to try eat- 
ing nothing but sugar until appetite or taste clearly 
called for .something else. Tims nothing but ordinary 
refined (white) cane sugar was eaten durittg 5 days. 
I-fcartburn developed after the sugar breakfast on the 
second day'ancl .became the chief factor limiting the 
amount of sugar that could be consumed during the 
remainder of the 5 days. At the end of that time, 
sugar still seemed to be the food that appealed most to 
my taste but it did not satisfy, or could not be eaten in 
sufficient amoimt to satisfy, like less tasty common 
foods. In 1909 and 1910. heartburn was also obsers'cd 
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to develop after a da_v or two of using only hunev. ma- 
])le sugar and syrup nr corn .--yrup to satisfy appetite 
and taste. It was also noted then that sweets become 
too sweet to the taste when they are no longer appreci- 
ated but that honey or maple syrup, for example, could 
be ajtpreciated further after being diluted— in fact, un- 
til the amount of water that had to be added became 
the factor limiting the intake. The heartburn which 
develojxed with the exclusive use of sugars finally be- 
came explained, as will be seen, bv a studv undertaken 
in 1925. 

iMy experiences with diets consisting entirely or 
mainly of sweets were, however, only part of an at- 
tempt to live as nearly as jjossiblc on a low protein 
and vegetarian regimen between 190(S and 191S but 
thi.s reg’men w;is broken from time to time by a seem- 
ingly unexplainalile or instinctive tendency to indulge 
periodically in the etiting (if meat. In order to limit 
the frequency of such "meal .sprees” during a few 
years. 1 ])ermittcd myself the eating of meat only when 
it was sufficiently craved to be appreciated in the raw 
state and unseasoned. Raw, unseasoned beef-steak 
was nevertheless keenly appreciated from time to time. 
The tendency then was to eat or devour the raw steak 
rapidly and practically without tasting it. After a suf- 
ficient amount was thus ingested on two or more suc- 
cessive days, the impulse to swallow the meat rapidly 
began to lag and it always itecame aitjiarent then tliat 
raw' steak bad a disagreeably slimy “taste" and some- 
what objectionable (bloody) odor. These unpalatable 
characteristics of meat, in the raw or natural state, re- 
peatedly led me to return to vegetarianism but the 
main po’ut here is that neither taste nor smell seemed 
to explain the aijprcciation of raw meat (or raw eggs) 
after a ixcriod of jM'otein restriction. .At such times, 
mv mouth sometimes watered cojfiously on becoming 
aware of the aroma of a steak that was being fried but 
no comparable watering of the mouth occurred to ac- 
count for the keen i)criodic ap])rcciati\>n of raw steak 
or raw' eggs. 

After e.xperiences like tlie foregoing and also e.\])eri- 
cnccs in fasting (as long as 26 days). I served as tltc 
subject for Dr. Carlson's study of hunger, .appetite atid 
gastric juice secretion during a 15-d;u fast in 1917 
(2). As a result of that study, it became possible for 
me to recognize the periodic gastric "hunger” contrac- 
tions thereafter without tlie need of simultaiieou.sly re- 
cording them by the balloon method. I also bectune 
familiar with making gastric aspirations on myself and 
noted that differences in the general feeling of well-be- 
ing that occurred in 1917 were usually reflected by dif- 
ferences in duodenal regurgitation cir in the amount of 
bile in the gastric contents. However. I w-as not .s.itis- 
fied that the gastric “hunger” contractions explained 
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hunger. In any ease, neither changes in the “hunger 
contractinns’’ nor in taste seemed In explain the 
changes in tlie desire to eat which occurred with varia- 
tion.s in the food intake. Nevertheless, I was con- 
vinced that the gastric “hunger’' contractions were in 
snine war related to hunger and that the findings of 
Cannon ffi) and Carlson (4. 5) on this subject wattild 
have to serve as the basis of, or points of departure for. 
any further explanation of hunger and/or appetite. 
Hence. 1 gave the periodic fasting gastric contractions 
close attention after 1917 hut found, in 1924. that tlicy 
were cx]terienced without the slightest desire to eat 
when oh.scrved at the t'nie that the first jteriods of 
contraction.s occurred after a sufficiently large amoum 
of quickly tUgestcd and rapidly absorbed food was eaten 
(6). Thi.s finding nevertheless' still left une.xjiiainfed 
some qualitative tlifferences rvhich I previously ob- 
served in intnger sensat 'ons associated with the peri- 
odic fast ing- gastric contractions, under difTerh)g contli- 
tions of nutrition. It seemed that variations in the 
fasting gastric acidify might explain these qualitative 
differences in gastric or epigastric hunger sensation^ 
and a' study of the subject was therefore begun in 192,S. 
.\t the same time, the jtrotein Intake was varied to 
determine whether changes in the tippreciafon of in-o- 
' tein could likewise be explained by changes in gastric 
■ acidity or by variations in some specific subject ve sen- 
.sation that might incidentally be revealed. 

METHOD OF STUDY 

In that studt', a method of obtaining data concerning 
the acidity, volume and otlier charactcri.stics of the 
fasting gastric contents was used which does not seem 
to have been used before or since, although its value 
should have been evident from the report in which it 
was first described in 192,‘5 (7). As the ])riinary aim 
was to secure data which might lielp to explain changes 
in hunger and appetite, it was imperative to minimize 
di.sturbances of natural gastric functioning. Hence, 
after some jireliminary tests, the aspirated gastric con- 
tents were promptly returned, by tube, to tlie stomach 
after 1 cc. was sejiarated for .subsequent titration and 
the volume, amount of mucus or viscosity and bile con- 
tamination, if any. were noted. Thus the preceiiing 
gastric condition was rc.siored as nearly as ])o,ssibIc. 
Aspirations were generally made at half-hourly inter- 
vals. Tlie swallowing of saliva was avoided as far as 
Itossible during intubation and the tube was removed 
betwe'en aspirations. Records were Irept of tlie desire 
to eat, subjectively recognized gastric contractions and 
other pertinent sensations. 

RESULTS. ERRORS A.\D CORRECTIONS 

It sot)n became clear that the secretory and motor 
activity of the fasting stomach were interrelated (7) 
and that some changes in gastric sensations which 
were previously attributed to changes in gastric tonus 
or motility were at least equally explainable by, or 
related to, changes in the volume and acidity of the 
ga.stric contents (6) The gastric acidity was found 
to be increased by protein rccstriction and decreased by 
protein re-alimentation or a high protein intake (8). 
IMorcover, a peculiar periodic type of intense hunger 


' sensation developed when protein restriction was car- ' 
ried to an e.xtreme. This hunger .•sensation was re- 
vealed objectively by its tendency to increase the 
respiratory rate (it was so intense that it took one's 
breath away). It disappeared with protein rc-aiimen- 
tation and reappeared with protein restriction and tvas . ■ 
therefore considered to be a protein-hunger sensation - 
(9L The inverse relation which was found between 
the protein intake and the fasting gastric acidity ami ' 
the tendency of the jirotein-hunger sensation to develop 
under extreme conditions of protein restriction seemed 
to be sufficient to exjila'n the physiologic regidation of ' , 
the protein intake. Simitar relationships were also be-^ 
lioved to cxjdain the spontaneous or instinctive protein 
-intake in rats and mice, as pylorospasm, gastric reten- 
tion and pejuie ulcers were found to develop as a result 
of ju ote’n restriction and to disappear again with pro- 
tein re-al mentation (10. 11). 

However, early in the study of tlie effect of varia- 
tions in the ])rotein intake, an error was made when 
the conclusion w'as reached that • the carbolu’dratc in-, 
lake had an effect similar to. although far lesser than, 
the protein intake on the fasting gastric acidity. Tlay 
data ujron which this erroneous conclusion was based 
were evidently complicated by other factors but com- 
|)lications were not suspected because -the data sup- 
ported the c.\pected effect of tlie carbohydrate intake 
on the fasting gastric acidffy. That is', it wa.s known 
that carhohydrales had an effect similar to, although 
lesser than, proteins on the gastric digcsltvc secretion 
The jirotein intake was found to have the opposite ef- 
fect on the gastric jnstiiig acidity that it had oil the 
gastric diycsHvc acidity. Hence, it W'as e.xjiected tliat 
the cai'boliydratc intake would also have the oppo-ite ^ 
effect on the gastric jusliiuj acidity that it had on tin 
digestive aciditv. However, recent ohservations shown ^ 
that the carlioliydrate intake or re>erve jias the oppo- ’ 
site effect of the jirotein intake or re,<erve on the Inst- ^ . 
ing gastric acidity (12. 13). 

.Another error w'as made in 1925 w'heii it w’as lou- 
clmlcd that .short ftists increased the fasting gastric 
acidity 1 ke simple protein I'estriction. Tin's error was 
due to a failure to take the fact into consideration lha 
the jire-fasting gastric acidity was then iisnally Iower« ^ 
liv a high protein intake. This error incideiitalb ui 
ther obscured the true effect of variations hi the can) 
hv'dratc intake or reserves and made it apjiear iiniiossi 
bie to explain a reduction in gastric, acidity during 
longed fasting excejiiing as a consecjuence of a genera 
decrease in vital functions, as reflected by a ^ 

in basal metabolism. Recent obsen-ations (1— 
nevertheless showed that short fasts decrea'-ec ' 
gastric aciditi’ like long fasts and also made it euteu 
that tlie decrease in aciditv w-as due to a 
Iiydration which is associated with a decrease ui 
carboliydrate reserves. , . . 

•A third error was largely a eonseijtience of tlie in ^ 
tial error and involved the failure to jirojicrly 
the effect on gastric acidity of incidental variations 
tlic carbohydrate intake w'lien jiroteins from^ di ^ 

sources were used. A.s a rc.siilt. differeiicc.s 
fccts of the different proteins did not seem explauw i 
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on the basis of their possible^ effects after digestion and 
absorption and this led to tlie erroneous conclusion 
that the effects were due to differences in tlie power of 
the various proteins to stiniuhite tlie gastric digestive 
secretion and lints dift'ercntialh' “fatigue” the gastric 
secretory mechanism. However, this explanation be- 
came untenable in view of the ffnding ol Liin and Ian 
( 14 ) that the gastric secretory mechanism practically 
could not he fatigued. It will be seen later that the 
effects of differences in the incidental carhohydraie in- 
takes largely ex]>lain the differences that were observed 
when jtn'ieins from different sources were uscd in the 
earlier study. 

Although the recent finding that the carbohydrate 
intake h;id the opposite effect of the protein intake on 
the fasting gastric ticidily helped to rectify the earlier 
errors, it ai.s<i raised the (piestion n hether the effects 
attrilnited to variations in tlie protein intake in the'*' 
earlier study could he exjdatned by oi)p<isite effects of 
inver.se changes in the earivohydrate intake. Inverse 
changes in the carbohydrate intake naturally occurred 
whenever the protein intake was changed while the 
total calorie and fat intakes were kept rclativcl_\ con- 
.siant. Such an e.xjilanation is nevertheless ruled out 
by data obtained in 1925 which show that the carbo- 
hydrate and protein intakes had similar effect-, on the 
volume of the gastric euntenfs, instead of ojipos'te ef- 
fects such as were [irodneed on gastric acidity. 'I'liis 
means that the protein and earholmirate intakes or 
reserves affect ga-tric functioning in diff'erent or .spe- 
cific ways and not merely in opposite ways. May not 
all otlier essential food constituents affect gastric or 
gastro-dnodcnal functioning, inmger and appetite in 
.specific ways? 'Fliis ])Ossihility is suggested when one 
cOnsMers the effect of rariatioiis in tlie food intake not 
only on the acidity and volume of the ffisting ga.strie 
contents but also on other factors in basal gastric or 
gastro-duodenal functioning, 'fhe following explana- 
tions and accompanying figures should make this clear. 

GEXifUAL EXPLAXATIOX OF FlGl’RES 

In figures I to 7. the curves show the variations in 
the free IICI (confmions line) and the volume (in- 
terrupted line) of the fasting gastric contents. The 
.scale at the left apiilies to both acidity (clinical units 
of free IICI) and to volume (cc.). The dates and the 
time of day when tlie observations were made are in- 
dicated above the curves. In the first space below the 
curves, bin only in the first 5 figures, scn.satioiis 
(Sens.) of gastric or gastro-duodenal origin are re- 
corded. Somewhat vaguely felt (subjectively rccog- 
nized J iiidividnal gastric "luinger” contractions are 
represented by sliurt vertical lines and clearly fell 
gastric contractions are represented by longer vertical 
line.s. An increase in gastric tonus or in epigastric 
Iciisioii is indicated by a dotted vertical line (Fig. 2 — 
IMay 29) and a period of restlessness, apparently re- 
lated 'to gastro-duodenal iiiofor activity, is indicated by 
II. R (Fig. 2 — I'lay 30). In tlie sjiacc below the 
one in wliich tlie sensations arc recorded, the presence 
of bile in the gastric contents is indicated. The mean- 
ing of from 1 to 3 snper'in])o,scd plus signs is self- 


explanatory. A plns-or-minub sign indicates the 
presence of only a small or diminished amount of bile. 

A mimis sign below a plns-or-minns sign indicates a 
trace, further decrease or fnrtlier dilution of bile and 
a iiiimis sign above one or more plus signs mean.s that 
the first part of the aspirate was free from liile whicli 
appeared in the later fraction. 

As indicated in the figures, the observation period.s 
gcucralh' began in the morning, slrartE after the sub- 
ject (the writer ) rose and aspirations were usually 
made at half-hoiirly intervals until it was decided to eat 
or the observation jjcriods were terminated or intcr- 
rujited for other reasons. The aim was to include at 
least one complete period or cycle of gastric secretory 
and motor activitj- whenever practical. All of the 
gastric aspirations in this study were made at the home 
of the subject who Jii-ed alone and also purchased and 
prcjKired all of his own food. On some day.s (as on 
May 30. Fig. 2) the observation period was interrupted 
l>y a vi.sit to the College of Medicine of the University ' 
of Illinois where blood sugar determinations ( 9 ) and 
blood counts (15) were nnule and on some other days 
(as on Aug. 5. Fig. 6) the gastric observatioji periods 
were not begun nmil after the subject returned home 
from the University of Chicago where pst'cbological 
(10), ba.sal metabolism (17) and other studies (9) 
were made. Incidentally, .some observations on the 
development of edema were made at the Cook Comity 
Hospital (18). 

EFFECT OF CHAXGE.S IX THE I’ROTEIX 
INTAKE 

In figure 1. the findings on March 20 slir)w a pattern 
of basal gastric finictioiiiiig such a.s was usually found 
under ordinary basal and normal nutritional conditions. 
The pattern on May 8 shows the effect of 17 days of 
protein restrielioii and .Ma_\' 9 shows the effect 'of a 
single day of ])rotc!n re-alimentation (with meat) after 
the 17 days of protein restriction. Altliongli the gen- 
eral levels of the aciditv and volume of the gastric con- 
tents and the subjectively recognized gastric motor 
activit}- (nninlicr of “limiger eontractiniis”) differ con- 
sider.ahly, the find iigs on each of lhc.se 3 days show^ the 
]>rcvionslv described (7) inverse relations between 
acidity and volniiie and between volume and motility. 
After 17 days of [iroteiii restriction (May 8) the acidity 
of the gastric contents is seen to be incrcas-ed, the vol- 
niiic is reduced, .the mimher of subjectively recognized 
“hunger rontraelions" is increased, gastric tonus, al- 
though not recorded, was undoubtedly also increased 
and bile coiitamiiiation of the gastric contents or duo- 
flciial regurgitation is increased. After one day of 
protein re-aliinentatioii (May 9) the gastric acidity is 
aga'n soiiicwliat reduced, the volume of the gastric con- 
tents is further reduced, the number of gastric contrac- 
tions felt is, increased but bile contamination of the 
gastric contents is reduced. 

Tlie most important effect of changes in the protein 
intake on basal gastric finictioning still seems to he the 
effect on gastric acidity (8) hut precisely how protein 
restriction increases gastric acidity and protein re-ali- 
mentation or a high protein intake reduces it remains 
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to he (leleruiined. As recently suggested (12) the ef- 
fect of extreme variations in the protein intake can ap- 
parently be explained by the effect on the degree of 
liydration of the organism and the effect of moderate 
changes in the protein intake may be explained by’ op- 
posite effects of inverse changes in the carbohydrate 
intake or reserves (13) but a more direct effect of 
changes in the protein intake on the acidity of the 
gastric contents also seems to be indicated. In short, 
a relat'.veh' direct effect of variations in the protein in- 
take on the gastric secretion of mucus might explain 
the effect on gastric acidity. The importance of the 
gastric mucus secretion as a determiner of gastric 
acidity is indicated by the fact that inverse changes in 
the relative rates or amounts of mucus and acid secre- 
tion explain the changes in the acidity of the gastric 


gastric contents. In fact, the rate of gastric sccretior 
and duodenal regurgitation on May 8 appear to be some- 
what greater than on IMarch 20 although the awrage 
rolume of the gastric contents is lower on May 8 
The rate of secretion in the stomach is reflected by the 
rate of accumulation of the gastric contents or the 
slope of the curve showing the increase in volume dur- 
ing the periods of gastric motor quiescence. However, 
the rale of gastric secretion on May 9 can hardly be 
estimated from the curve as aspirations or determina- 
tions of the volume at shorter intervals would be needed 
when rapid changes take place such as occurred on this 
day. The rate of secretion on iMay 9 nevertheless uas 
very likely' somewhat lower than on May 8 and March 
20. Such a decrease might be produced by an increase 
or prolongation of the (apparently slower) mucus se- 



FIGURE I. Showing th^ effect of changes In the protein intake on basal gastric functioning. See text 

for explanations. 


contents which are related to the periodic changes in 
gastr'c motility’ and in the volume of the gastric con- 
tents (7). Similar changes in the relative rates or 
amounts of mucus and acid secretions may therefore 
also explain the changes in the average acid levels that 
occurred on the different days represented in figure 1. 
Quantitative data concerning the amount of mucus se- 
creted were not secured as the presence of mucus was 
determined only by gross inspection. Detailed chemi- 
cal analyses of the gastric contents would apparently 
be needed to obtain quantitative data as the presumably 
normal (glassy) type of gastric mucus is at least partly- 
liquefied in the stomach when sufficient acid (and evi- 
dently also pepsin) is present. 

The differences in the general levels of, and peaks in, 
the volume of the gastric contents on the 3 days repre- 
sented in figure 1 are evidently mainly due to changes 
in gastric tonus and motility just as the chief changes 
in lolunie on separate days are related to the periodic 
changes in gastric tonus and motiV.ty (7) Changes in 
the rate of gastric secretion and duodenal regurgitation 
account for only minor changes in the volume of the 


cretion with an inverse change (decrease) in the (rela- 
tively faster) acid secretion. This explanation is sag 
gested by the similarities between the enn-e of aobime 
on May 9, when free acid was reduced by a high prO' 
tein intake, and the curve on -Aug. 3 (Fig. 6), when 
free acid was absent because of a previous high protein 
intake and the secretory' activity' of the stomach 
obriously sluggish. _ . . ^ 

The changes in tonus and motility’ of the 
stomach which are indicated or implied hy the fin nc 
represented in figure 1 are not easier to explain t iai 
the ebauges in gastric acidity. In the first place, 
obsen-ation of only a few gastric ‘'hunger nontr.ic^oj! 
on March 20 piobably calls for an explanation. M - 
ever the balloon metliod of studying gastric nw i > 
was used under conditions similar to tliose existing < ^ 
March 20, a larger number of “hunger contractinn' 
were recorded and jcit during the periods o . 
activity’. The jiresence of an inflated balloon ni 
stomach thercfoie seems to either increase the 
of gastric contractions, increase their intensity or 
crease one’s awareness of them. In fact, if the mA 
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sensations which arc coniinonh' experienced with the 
gastric "hunger"- contractions were felt as clearly with- 
out an inflated balloon in the stoniacli as with one. llie 
relationship between the sensations and the gastric con- 
tractions would have btaiu obvious before the balloon 
nicthod of study was devised. Iti iny e.xjtcriences with 
the balloon mctluHl of study, a few "htingcr contrac- 
tions" were nreasionally recorded without being felt. 
Similar laj'ses may have occurred on Jlarch 20 but 
they arc apparently cojtimon and seem c.xplninablc by 
a relatively high volume (10 cc. or more) of the gastric 
cunteni.- during the period in which sensory blackouts 
of ‘’hunger contrnelioiis” occur. In ain- case, the ob- 
servations in thi^ study indicated that gastric contrac- 
tions atid iiicrease.-, in gastric tonus arc felt only after 
the contents of the stomach have become reduced to a 
level at which they no longer serve as an eflVctive 
hufl’er between the contracting walls or c;m not be .■'Ub- 
slantially fiirtbcr reduced by discharge into the duo- 
demun. The discharge of a suftlciei'u amount of the 
gastric contents into the duodenum evidently prevents 
the rlevclopment of sufllcicnt ga'^tric tension to he fell 
just as belching reduces gastric tension. The volume 
of the g-astric contents at die momems wlicn gastric 
contractions were fell was very likely alw.ay- somewhat 
lower than the tolume observed and recorded (a.s in 
figure 1 ) shortly hefore, after or lietween contractions. 
'J'hus, for example, the Mtlumc of the gastric contents 
observed during the scnoikI ’‘hunger period” on May 8 
i.s likely to he misleading unless the fact is taken into 
consideration that the increase in volume was due to a 
transient duodenal (bile) regurgitation between the in- 
dividual gastric contractions, The findings on May S 
incidentally show that the contents of the stomach may 
be reduced to less than 5cc, long before ‘‘hunger con- 
tractions’’ appear. This reduction in volume on iMay 
8 wa.s evidently due to an increase in gastric tonus (not 
recorded). Gastric tonus seems to be related more or 
less directly fo gastric acidil.v while motility or periodi- 
city is apparently related to other factors. The short- 
ening of the intervals between the jicriods of ‘‘hunger 
contractions" on ^lay 9 may have been due to a de- 
crease in the carbohydrate "intake or an inadequate fat 
intake when the protein intake was increased but a 
similar shortening of the inten'als between periods of 
gastric contractions wtis also observed after one day of 
eating following two da\-s of fasting. The carbohy- 
drate intake was tlien obviously increased but its rela- 
tion to the protein intake may have been low. Perhaps 
a stimulation of gastro-intestinal activity in general by 
any type of re-alimentation transiently shortens the in- 
tervals lietween the periodic fasting gastric contrac- 
tions. 

Bile contamination of the gastric contents or duo- 
denal' regurgitation was increased somewhat as a result 
of protein restriction hut no evidence w'as found in 
this study that duodenal regurgitation regulates gastric 
acidity. ^ Highly acid gastric contents evidently irritate 
the dirodenum and increase regurgitation but the low- 
ering of gastric acidity thus produced is rapidly nulli- 
fied by a continued or increased acid secretion. On 
the other hand, an increase in the mucoid secretion in 


tlie stoniacli apparently lowers gastric acidity more di- 
rectly by monopolizing the available blood supply. The 
impression was that duodenal regurgitation might not 
occur at all under ideal conditions of nutrition and 
health. When 1 felt best, duodenal regurgitation did 
not occur, even while fasting. 

The protein-hunger sensation which developed when 
protein restriction was carried to an extreme (9) was 
not identified and distinguished from the ordinary Iiim- 
ger .sensation until after tlie period represented in figure 
1. Some of the sensations that were atlrihpted to 
“liungcr contractions" on iMay 8 and 9 may therefore 
Iiavc liecii proiein-Inmgcr sensations. They tended to 
he most intense when associated with the gastric ‘‘Inm- 
gcr" contractions. After the protein-hunger sensation 
liecaine recognized, its occurrence was specifically stud- 
ied only in connection with the making of records of 
ga.siric motility by the balloon method (9). I-Iowever, 
the protein-lumger sensations were observed from time 
to time, like the ordintiry hunger sensations, without 
an inflated balloon in tbe stomach and the intensity of 
these scii.salions made it practically impossible to fur- 
ther prolong protein restriction un various occasions. 
I’liflcr les.s extreme conditions, tlic increase in gastric 
acidity (and a])p:irently also in gastro-duodcnal sensi- 
biliU') which was jiroduccd by protein restriction 
merely seemed to increase protein-appetite — ^ilie appre- 
ciation of protein-rich foods. When a dc.sire tti eat 
was c.xperienced under such circumstances and the 
acid contents of the fasting stomach were aspirated 
and .again prom])tly returned to the stomach by tube 
after being neutralized with a solution of NaOH, the 
desire to cat was found to be completely dispelled dur- 
ing a period of 10 to 1.5 minutes and, when the desire 
to cat returned again after that, it was found that the 
gastric contents had again become acidified by the con- 
tinued or an increasetl secretion of acid ga.stric juice. 
The ctTcct on the dc.sire to e.at when neutralized gastric 
contents were returned to the stomach was like the 
satisfying effect of eating a steak — complete gastric or 
epigastric ease was produced without fulness. Evi- 
dently the neutralization of the acid in the gastric con- 
tents served to reduce gastric tonus or epigastric ten- 
sion while a steak would serve a .similar purpose by 
binding the HCl . On the other hand, when the gastric 
acidity was reduced by a preceding high protein intake 
and the protein intake after that was somewhat forced 
in .spite of a lack of distinct appreciation, the food, at 
first felt Hk-e a stone in the stomach and gastric empty- 
ing was delayed. Mh'lh a further forcing of the protein 
intake and restriction of the carbohydrate and fat in- 
takes. gastrogenic or proteinogenic diarrhea was pro- 
duced. The addition of vinegar or HCl to meat under 
such circinustances was found to he of value on only 
a few day.s. The addition of HCl to the aspirated 
fasting gastric contents before returning them to tbe 
stomach also did not clearly or uniformly increase appe- 
tite. The artificially increased gastric acidity was found 
to be rapidly reduced and appetite Avas probably not 
definitely increased because a heavy secretion of mu- 
cus prei'cnted the acid from having much effect during 
the short time that it remained increased. Gastro- 
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diiodeiml sensibility was then evidenily also low.' An 
appetite gastiic .secretion (of acid) could not be pro- 
voked under such circuinstances even when the nimnh 
on such occasions watered for a ]U-eparatiou consiAing 
nia'nly of carbohydrate and fat. 

I'hc foregoing explanations .should make it clear that 
' variations in the ])rotein intake do not merely modify , 
ga.stric acidity and hunger sensations as might have 
been ittferrcd from the earlier reports (8, 9). Change.s 
in gastric o> gastro-diiodenal tonus, in motility, in 
mucus secietion and in duodenal regurgitation arc also 
involved. IMoreover. qualitative changes in the gastric 
mucus and acid ( ?) secretions as well as in the secre- 
tion of bile, pancreatic and inte.stinal juices may occur 
and may be of more importance than the changes found 
in gross obscn-ations on the stomach. If each of thc.sc 
factors as well, as the gastric (fundic or pyloric') and 
duodenal sensibility arc more or less specitically af- 
fected In variations in the intakes or reserves of e.s- 
sentia! food factors, it seems tliat enough modifications 
in the pattern of gastro-duodcnal functioning coitld be 
produced to ticcount for alt possible changes in basal 
ajtpetite and to exjikiin the natural or normal tendency 
to eat what is needed to restore both the general nu- 
tritional balance-and the pattern of gastric functioning 
that is normal for the individutil under satisfied condi- 


tions. 'J'his view is further supported bv tlie effect of 
prolonged fasting and of Te-alimcntation after fasting 
which will next he considered. 

(To hr continurd in April 1944 Isruc) 
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INTRODUCTION 

T\l.AGNOfilS in ano-iectal disease is usnally based 
cfiicfi}' upon the examination. No examination 
may he considered complete without careful sigmoidos- 
copy. I prefer to combine anoscopy, proctoscopy, and 
sigmoidoscopy in a single e.xamfualion. thus sparing 
the patient the successive introduction of .several in- 
struments. Even though obvious pathology is observed 
in the amts or rectum the e.xamincr must never he con- 
tent without complete sigmoidoscojiy. Multiple path- 
ology is not infiequent. and the discovery of bleeding 
hemorrhoids does not preclude a maliguanc}' as another 
source of bleeding at a higher level. 

In a previous paper I have reviewed the hi.story of 
sigmoidoscoiie development ( 1 ) . W’e will here merely 
recall that Floward Kelly of Baltimore introduced the 
first practical sigmOKlosco]ie in 1895. IIis instrument 
was a straight tube 35 cm. long, w itb an obturator to 
facilitate introduction, and a handle for manipulation 
Illumination was piovided by a bead mirror, and be- 
cause of the length of the iiistrumenl this illumiuatioh 
was not entirely satisfactory. 

The only important changes since that lime have 
been in the system of illumination and in the introduc- 
tion of pneumatic pressure to inflate the bowel. In 
llie Tuttle and the Low proctoscopes illumination is by 
a distally placed electric lamp. .All the modifications 


of recent vears have merely altered the position of tlie 
lam]), decreased or increased the length or the caliber 
T)f the tube, cir rounded the circumference of the dista 
end to avoid a sharj) edge. These are minor tecliniea 
variations of little ])ractical importance. Gants sig- 
moidoscope (1923) offered the only radical departure 
in design, cmjiloyiiig a wide-visioning telescope lor 
bowel inspection. This instrument, however, was 
never dcvelojicd for ])ractical use. 

My own instruineiit was first. designed in 1940. am 
was developed for me !)}• \\'ap])ler. .Although I ba'C 
dcs'gned blueprints for still further changes in dewi , 
the advent of war has made it impossible to lucor 
poratc these additional features in the original iiistni 
nient. 1 will here describe the original instrument am 
the one ■subsequent modification that priorities penm 
ted. 

Sigmoidoscopic.Trrhniquc: *, 

The technique of sigmoidoscopy is not difficult. - i 
is acquired by reiietilion. The 'abikty to accura e ) 
interpret tlie findings will develop with experience am 

guidance. _ n nr 

The position of the patient may be knee-slioul er 
inverted. I prefer to invert the patient on a special ta ^ 
designed primarily for this exaniination. The scop 
is inserted by gentle, firm, steady pressure of the we 
lubricated instrument against the sphincter mii'-cn a 
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lure; , When this resistance: is bvercome. anti the in- 
stnimeht .enters freeiy. the oiiturator is removed and 
ftirther passage is nnder direct vision. Close examina- 
tii.!!! is best performed, during. withdrawal of the instni- 
nieut, hut nothing shohkl be overlooked during the iu- 
.‘.‘crtiun. .. . 



Figure 1. From above downward: Telescope well with Inflow-outflow 
valves. Telescope and tight unit. Obturator in sheath. 


Note the condition of the lower rectal and anal mu- 
cosa. Look for pigmentary changes, petechiae. ulcera- 
tions and tumors. Observe carefully the region of the 



Figure 11. The telescope-irrigator assembly is shown. The obturator 
is in the outer sheath ready for introduction. 
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Figure III The obturator has been removed and the tclescopc^irrigator 
assembly has been introduced 


jicainatc line, the rnpt*. foi cr\[)Utt>, the papill-t tw 
h 3 I)citrop!i> nr p.ipiD.trs, and die niuco-ai aru juiirc 
diately alxne the pectinate line tor internal hemorr- 
lioid>« , 

The cMut dnectmn oi pav^age of a ^igmoidfiscojic 
tanc'- ssiiii the indictdiial patient and the e\anm)ers 
prefticnLe to position ot that patient Some exanmi 
tis preici the ieft lateral portion, the patient ip is 
upon Ins left stde, the buttocks projcctnig unsuppodel 
well beyond the edge of the table, the lower (left) ks 
strnigiit, tlie njipei leg fnllv flexed at the hip and knee 
Sonic prefei the kiic e-shovilder po'qtioii, the patient 
kneeling upon imth knee-, the left shoulder and kit nde 
of the face in contact ivitli the table, the left ann heiiis 
e.xtcndcd to the risdil under the patient’s che-t. If a 
tiil-tablc is av.uiahle the inverted po-ition is of ad\<in 
tage. Jn this position tlie patient is tilted head dent' 
ward and is inaintained in tiiis attitude w ithoiit the c'- 
fort associated with holding the knce-shouldcr position 
The onlv general jinnciplcs required for iiicccsshil p.is 
sage of a sigmoidoscope arc to ahvajs pas- the in-tni 
niciit under diiect vision, alwacs sec the lunieti aiieid 
before achancing the instrument, and be gentle 
Prepare the patient bcforeliaiici b\ adtising c'can-ing 
enemas, 6 to S quarts of plain tap water, both the mght 
before and the morning of the c-xminination Before 
pas-nig the instrument [ircpare die patient psjchologi 
cally hy informing him lliat at certain points it mil 
ncccssatw to '‘straighten curces in the bowel" and that 
at those points there will he a cramping pain Tlii- 
pain, ton must assure the patient, wall disappear imme- 
diately upon withdrawal of the instrument 

Tn general the passage takes the following course a 
the jiatient is in the iincrted or the knec-shotikler po 
sition First the insluiinent is inoced downward and 
forward, toward the umbilicus for about two inche; 
and then tlie obtunitor is removed Xtx't it is ad- 
vanced u])t\ard fbackw'tird) and forward along the 
sacral curvature, over the inferior (left posfenor) whe ^ 
of irxniston, the middle (right anterior) vahe and tie 
superior (left posterior) calve. The recto-=ignW‘* 
junction will come into new after the insertion o sn\ 
to secen inches of the mstruinent This will be 
as a nan owing of the lumen, and a beginning o t >e 
sigmoid rugae will be obserced At this 
average examiner exiteriences Ins first difficult' . 
angulation may be so acute as to present an 
blind ending to the rectum. No lumen may be m-' 
in any direction Here an experienced operator^ 
gently' manipulate first to left and then to ngbh 
ing to open and follow the sigmoid lumen ^cx 
passage of the irvstruinent may lead the e.\aminer a 
to the right or to the left and dow mvard, but a "i 
under direct vision. Swab or suction the ^ 

from any obstructing fecal matter as the exaniiii' 
progresses. _ 

In certain cases a more extreme 
quired. A malignancy' may be suspected at a 
level than the ten inch instrument will pe 

such cases I have designed a new proctosignim o 
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I'hi Ni'-U' Sh/ir,uidi\-!i'{\ 

Thi> instrujucnl , is u idcscupic sipmouluscope. ' 1 
wiil. Sirst iksertbc the stistnnucnt ns origiimliy <lev!se<K 
;iik 1 shen t’ctai! a recent niOiViriention that enables ini- 
na! dry passage rr.id tennina! irrigation passage. The 
>Yi'rking leiigti} o{ the onlcr sheatlt is .^2 eentiincters. 



A removable telescope of the McCarthy forobliquc type 
enables wide-angle vision. The lamp i,s situated at the 
distal end of the tcle.«cope, and tlie electrical connec- 
tions are an integral part of the telescope unit. A 
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telescope well loosely surrounds' the tclc.scope, and 
ihrongli this well the irrigating fluid enters the .sig- 
inoido-scope .system. 'I'iiere is lints provided a con- 
limimis vvas'iiing of tlie lamj) and di.stal telescope lens. 



Figure V. Proxlmal-Hght hci»d is removed after dry Initial passage 
and tcIescopc-irrigator assembly is introduced. 

When introduced into position the telescqpe and well 
fit snugly against the interior of the upper sector of the 
outer sheath. .'V large caliber outflow tube is provided 
at the pro.vimal end of the outer sheath, and thus the 
rema'ning internal area of the outer siicath is utilized 
for the outflow of fluid and fecal particles. A proxi- 
mal sealing device provides a specimen exit and biopsy^ 
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apeitiire. Tlirongli this apeiture a biops}’ punch ma}' 
be introduced to procure a specimen. 

It the introduction is to be b} irrigation-passage 
throughout the technique is as follows. The obturator 
IS placed in the outer sheath, and the well-lubricated 
obturator-sheath asscmbl} is introduced as described 
aho\e. When the sphincter resistance is passed the 
obtuiator is i emoted and the telescope-irrigator assem- 
bly is inseited in its place Electrical connection for 
the lamp, and inflow and outflow tubings are positioned 
for ease of examination. The actual connection of 
lamp cord, and inflow and outflow' tubes, is made on 
the telescope-irrigator assembly before introducing this 
assembly into the ouier sheath. , The outflow tubing 


troJuced bliiidh . In addition to the obturator aUicri ‘ 
of the iir.gating fluid, a cont nuous larage of the mu- 
cosa i^ provided This removes fecal obstruction that 
might otl-'erw ise pi e\ eiit passage of the tube, and per- 
mits a more complete and accurate uiiKOsal examma- 
t on. I prefer, however, that tlie patient be full) pre 
pared and cleansed 1)\ numerous self-adniinistered ene- 
mas before examination. If the initial exarainatron 
di'.close-. incomplete jireparation the telescopic assuii- 
bh is imnied’ately removed, the ralve in the provama! 
portion of the telescope well is closed to aioid back- 
flow, and the jiatient is given a tliorough irrigation 
thioiigh the slieath-well assembly. The telescope h 
then re-inserted and examinat'on may be continued * 



Figure VI Battcry-box modified by double outlets and doublo-polc switch to illuminate cither proximal- 
hcad lamp or telescope lamp by single throw of switch. 


In some instances a contnm- 
ons inflow and outfloiv will 
proaide the best aisual acuit, 
while in others a static fluid 
state will he more satisfacion 
The mucOsa presents an eii 
tirely different appearance m 
der fluid than it does in the 
drj' state It appears more 
pinkish, more vascular, alive 
and plastic The bowel wall 
should he careiulh inspectwl 
1 oth during the introduction 
and the withdrawal of the m 
struiiient. The obturator ac- 
tion of the fluid permits intro 
duclioii to a higher level than 
in dry sigmoidoscop) Indeed 
fluid obturation of the bowel 
lumen direct!) pi oximal to the 
instrument after its full intro 
duction ma) permit inspection 
of a variable extent of bov.c. 
distal to the instnmient tip 
If a neoplasm or other 
ulcerating lesion is suspecic 
in a bowel area just bevond 


may run into a large bottle, a flush toilet or a special 
plumbing attachment. I ha\e equipped my office with 
a jilumbing outlet that is an integral part of a colomc- 
irngation apparatus The inflow tube, leading fluid 
imo the telescope w-ell. ma) be connected with a 
\'aleutiue jar or other de\ice to permit continuous or 
iiitenn ttent fluid flow. I hare suspended a Valentine 
jar from the ceihiig, and provided suitable plumbing to 
joermit read) filling of this jar with water of any de- 
sired temperature. The inflow' fluid should be warm 
and clean. 

The lamp cun eut is now sw itched on and the irrigat- 
ing fluid IS allow ed to enter until adequate visual acuity 
is obta ned. The entire procedure of introduction and 
connection takes no more than one or two minutes and 
is extreniel) s.mjile 

The furthei passage of the instrument must he grad- 
ual and gentle, allowing the irngating fluid to act as a 
continuous obturator in sejiarating the walls of the 
bowel. The irrigating fluid contvnuousl) finds and d s- 
plars the lumen, and the instrument should not be in- 


tlie range of s isioii after full introduction of the *|'*'*^ 
ment. the outflow fluid maj be tested for occult ’ ° . 

This IS to be done onh if the instrument pa-'^ag® 
been very careful and there has been no trauma to 
bowel wall Wuh the instrument introduced o 
fullest extent fluid is allow'cd to flow ' ,,t 

distal to that point. A sample of that fluid is oi a 
as it leaves the outflow tube, and that fluid i» ’ ^ 
for occult blood. If an ulcerating neoplasm ° 
ulcerating lesion is present in the area of bone u. ^ 
by the fluid, the blood washed back in tliat iiuia 
rev eal the presence of that lesion. 

A further use of the instrument is for 
irrigations Such irrigations may be perfornie 
direct vision, and applied to localized J^reas o 
ology. This, how ever, is not often indicate 

A modification of the above irrigation -pj. 

perform initial proximal insertion as a dr) pas'll, 
lowed by distal fluid passage. This is 
ferred technique for tlie average examiner. 
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; '. application of ordiiuiry signioicloscopic uictluxlk to the , is. then removed ■ and the disial-lamp-irrigator as- 
; . , firsi pan of the cNamitintioh, and (lnid-obtnrat:on pas- ■' -.'v seinbly is introdneed. The sw'tclt is thrown, extin- 
v, sag^e for the riiorc dinicidt distal bowel examination. - -guishing one lamp and illuminating the otiicr, and ex- 
: k , This niddification was .made .])ossililc by the recent . ’ aihination progresses as above described under fluid 
i .. developtnent of an attachment for proximal ilKimina- olMuratipii. 



Figure VIL ' The Instrument has been introduced, obturofor removed, and the proximaMight head 
attached for dry passage. Nurse holds telescope-irrigator assembly. Valentine jar is suspended from 
ceiling. Appartitus in background is original colonic therapy device and not part of this procedure. 


■ lion without telescopic vision and an accompanying Siiiiiiiiary: 

battery box system that enalrles rapid switch from A new tyj^e of sigmoidoscope and new tecimiques of 

. illuniination of the proximal head to illumination of sigmoidoscopy arc described. The sigmoidoscope cin- 

4 the distal lampTirrigator assembly. bodies a telescope-irrigator assembly, and is so devised 

; . . Thus the examination begins with the proximal- as to i)erinit either proximal illumination and non- 

" lighted bead in position, attached to the outer 32 cm. telescopic vision, or distal illumination and telescopic 

I sheath,' and a tlry system throughout. As in routine v'ston. This instrument may thus he ])assecl with or 

s'gmoidoscopy the instrument is passed the usual ten without fluid obturation, and permits examination to a 

Y . .inches, or less- if muc(jsal folds or other obstruction h'gher level than is possible with ordinary dry sig- 

prevents a ten inch passage. The proximal lighted head nroidoscopy. 
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The ohUiruior uciion'-of . tUc irrigulioK fluid fadlitnvc'; • ' of howel heypnd ihc up cii t!;c inftruinmi afier ii- y'rT' 
high examiniilidni niul the irrigating system permits . 'inlrinluclion, permitting inspection cvcii Ijcyond 
closer, nnicosa! inspection hyycleaiising ilic hou-el iea!!. (een ■ inches. ' ■ ■ ■ , 

By the introdiu-tioii of a wide-angle telescopic optictil . A netv test for an ulcerating le.don heytind.tfie ranffe'. 



figure Vlir The' Icfcscopo-Irrigafor assembly Is now In posIHon. The Instrument Is usually inlroduced 
- to ten inches before. this assembly is inserted to replace dry by fluid passage. . 


system an .area larger than the circumference of the of vi.sion of the ihstruihenl is described. ' jj|„],Er 

distal sheath opening may be inspected. examining the return irrigating fluid . 7 , 

7- The under-fluid view of the bowel mucosa is more area for. occult .blood. . ■, ■ .• 

alive and .more realistic than the view obtained by dr>' V. cxntor." a. V-: a Ncw Procosismoidoscop.-; , Thr R”. ; ; 

sigmoidoscopy. The fluid further acts to open an area tmeroiosy.- 9:5U.3i7 (Juiv-Auii.i, .idra. , . • 7 



JOOR. P. D. 
MARCH, 1944 


83 


Th e Early Recognition of \C^ar-Nutr ition 
Deficiency In Children 

By 

I. NEWTON KUGELMASS, M. D.. Pii. D, Sc. J)^ 

NEW YORK, N. V. 


W artime need oj protective joods. The outbreak 
t)f war caught Ui, in the Iransiiion from tlie role 
of food for trade to the importance of food for human 
welfare. Tlie change in ideas was brought about by 
the newer knowledge of nutrition but its apjdications 
have thus far been carried out for infants rather than 
for the whole family. The consumption of energy- 
yielding foods, i.e., bread, cereals, potatoes, sugar and 
fats is universal, while the utilization of the protective 
foods, milk, eggs, fruits and green vegctaltles is far 
from adequate. Yet the health value of a diet dejtcnds 
on protective foods for its power to support vigorous 
growth, to niake blood and bones, strength of sinew' 
and nerve. With sufficient encrgv-j’ielding food there 
will be no starvation but with sufficient protective food 
there will be no malnutrition. The g.ap between these 
two nutritional effects spells the ditference between 
mere maintenance and optimal well-being. Federal 
food administration should make possible an increase 
in the utilization of protective foods for all American 
children. Morale and pow'crs of endurance cannot be 
expected unless the whole population is maintained on 
an adequate diet. I do not mean to implj- that we 
should cater to the nation’s appetite for it is now com- 
mon kiiowdeclge that Roman banquets sealed the fate 
of the Roman Empire and French food, the fate of 
France. Catering to the appetite wrecks an empire 
just as it does an individual. But providing protective 
nutrients raises the caliber of individuals, — and of 
these, the greatest good is possible with children. ^Ve 
must concentrate on national provision of protective 
food for every member of the family so that there will 
be no need for rationing of these essentials. We must 
fix the price in relation to the purchasing power of the 
poorest family and keep it at that level no matter how 
the value of money and the resulting cost of production 
may fluctuate. 

Assertions have been made that family food habits 
are so rigid that it is almost impos.siblc to clTect a favor- 
able change in their diet. Actually, food habits arc 
determined not so much by the likes and di.slikcs but 
by the kind of food available. Eskimos consume enor- 
mous quantities of meat. Chinese large amounts of rice 
because these are plentiful. Both change their diets 
when other foods come within their daily reach and 
purchasing power. The two factors which bring about 
a change in diet are price and propaganda, the former 
is more determining amongst the poorer and the latter 
amongst the rich. The poorest third of the population 

’Attending pediatrician, Dov»ntoun Hospital and P4n*Amerlcan Clm* 
iM. Consultant Pediatrician, Hcclcscher Institute for Child Health, Nev 
Vorlv Oty Children's Hospital, Lynn Memorial Hospital, Monmouth 
Memoriil Hospital, Mulilcnberg Hospital. Former director of Pediatric 
jRcsearch, Fifth A\enue Hospital and Research Associate m Pediatrics, 
"Yale University. 


who arc unable to buy sufficient protective foods is the 
weakest point of the food front. If the children of 
the poor are guarded against the insidious effects of 
dietary delicienc}' there need he little concern about 
raising the nutritional standards of rich children suf- 
fering from dietary excesses. And the numher of poor 
children will markedly increase during the war. caught 
between the scissors of rising food prices and the falling 
family income. It remains for the government to sub- 
sidize protective foods for mulerprivileged children 
throughout the war. After all the war i.-, a conclusive 
end of an epic. YTicn it finishes. 1943 may seem as 
far away as 1042. Whatever the future brings, our 
difficulties u ill be Ics.sened if we have a long range food 
policy which will ensure protective foods for .American 
children, else nndtiidc nutritional dcficicnct' is im- 
minent. Adults arc extremely resistant to bad diets. 

The chief difference between good and bad diets lies 
in the amount of milk, lean meat, fresh vegetables and 
fruits included in the daily regimen. It leads to defi- 
ciency in protein, calcium, iron and vitamins A, Bi, C. 
D and G. An analysis of any diets of malnourished 
infants or children invariably indicates not one outstand- 
ing deficiency disca.se but many, operating simultane- 
ously. Physicians who thought they could maintain 
nutritional security In mi.xed diets were hopelessly in 
the wrong because two-thirds of the calories oflcrcd 
were in the form of sugar, white flour and jjroccssed 
fats and the remaining third could not possibly bear the 
necessary proteins, vitamins and minerals required fnr 
growtb. Poor parents could not possibly provide their 
children w'ith a balanced diet on twenty-five cents a 
day for the daily fare per child. .A jjauper’s income 
must of necessity provide a pauper "s diet, no matter 
how carefully it may he chosen. Even edxication with 
respect to the use of larger quantities of evaporated 
milk, ine.xpensive colored vegetables, fruits, tomatoes, 
legumes and nuts cannot yield optimal regimen for 
growing children among very low income groups in 
half of America's children. 

Etiology oj Nutritional Deficiency. The concept of 
deficiency disease is new. It differs from starvation in 
that minute rather than gross components arc lacking 
in the daily dietary. The term has been applied pri- 
niarih' to results obtained from feeding experiment.s in 
animals, jjroduced b\- lack of one or more vitamins 
and subsequently observed to occur in man. The re- 
sults of animal experiments must, however, be inter- 
preted with great caution, for there are marked species 
differences in nutriti\e requirements. For example, a 
lack of vitamin E in an adolescent affects primarily 
the reproductive sy.stcm, in the rabbit it produces mus- 
cular d 3 -strophy. and in the cliick, cnceplialomalncia. 
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lluniaii (k'lkicncic'' alw> difTcr from tho-'C of experi- 
mental animab in that the ciiiki'- diet, wlien defective, 
itsiialh' lack^ severa! mitrient-,, Furthetmore, there 
arc other elc^^c■tn^ hesidcs vitamins ■essential for 
normal nutrition ; hence the term delicieiscy <li>-case 
now includes any nutrient deficiency whetlier it he pro- 
tein, carhohydrate. fat. mineral, watt'r tii vitamin. In- 
deed. deticiency disetne may nfieit he an excess disease 
due to exce.'-sive intake of priiieiii, carhohydrate. fat. 


hausted premnnitf.rt .si-pis and srmpinms renal -nV ' 
clinical deficiency. Once the irreducihlc ininiamni a,', 
attained for each of the e.s-entia! mitritm-, niantk-i 
deficiency di.sea^u h precipitated. 

1. Jiui‘(i'(fjirtlc juifrirnt iTSi'rvr. The anaant li 
any milrient available for u-e b detennined In die nor- 
mal body re'er\e of that nutrient, are rnrith 

stored in the ho ly— -jirotcins. carhohydrales, un 
mhi- A, I£. F, K, minerals and the henatinic b'-i.ir. 
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mineral, water or vitamin. Indeed, deficiency disease 
may often ,he an excess disease due to excc-sive intake 
of protein, carbohydrate or fat di-placiug minends or 
vitamiius from the diet. 

Certain characteristics are applicable tci indispensable 
nutrients in relation to the health, growth and develop- 
ment of children. Fir.st. they arc all necessary for 
maintenance and growth, and even for the life of body 
cells. Second, they are needed only in very small 
amounts partaking of the nature of c.-italysts. Third, 
they cannot be synthe.sized by the body. Fourth, they 
arc reintiveh' non-toxic. Fifth, they arc specific in 
tlieir functional role in the body. When dietary defi- 
ciency has existed over a long period of time a deep- 
seated change takes place in the cell severe enough to 
cause functional disturbances. The marked hydration 
of young cells in childhood leads to jiroiujit reactivity. 
If the deficiency is not corrected the altered cellular 
resjionse becomes widespread and gives rise to an ever- 
changing variety of symptoms heralding the onset of 
manifest deficiency disease. Compensatory bodily ad- 
justments conspire to conceal nutrient deficiency so 
long as the cellular process is still reversible. But 
when persistent alterations lead to structural changd.s 
in the tissues, diagnostic lesions of deficiencj’ disease 
begin to appear. Body economy breaks because efficient 
utilization, sparing action, diminished excretion are no 
longer sufficient to conceal the working efficiency of 
catalysts at the level of the irreducible minimum for a 
growing organism. There is thus a wide range be- 
tween daily provision of essential nutrients and mini- 
tnal requirements. IVlien this differential is being ex- 


others arc awiilahlc in very inapj'reclable .auunirl— 
vitamins Ih. C, D, Ci, J’, iron and iodine, liidiviatK’! 
variathnis in body rc-erve of nutrients first kciviir 
manifest early in infancy a.s a result of marked differ- 
ences in prenatal dietaries: one infant may develop a 
deficiency disease on a' limited intake of a spwifii-' nn- 
Lrient while anoiher uill he protected by vlruie w co.r ^ 


genital reserves. Susceptibility to deficiency staiu '' 
oartly modified by hereditary tendencies, lor in o-ffl 
niuuilie.s where certain deficiency diseases are aide.na- 
many cases occur in .some families while other? 0‘- 
the same regimen escape entirely. This variatioa 

the ahil'ly of the body to retain cquiralent rc-ervf , 
of nutrients is jirohahly respon.siblc for the more iW 
qncm occurrence of certain deficiency *' 

some children and nece.ssitate.s .special empka'i'- an 
minutiae in formulating a corrective nutrifmin rt^ 
men. - 

2. hniiictjiiatc Xitlrii'itl Inlal'c. All essential aa 
cuts nmst he oftcred as food or fonned in the aa, 
from foc>d since the available supply i-' dirccih 
porlional to the intake. Certain elements such a- 
min Bi. C, D, iron, copper and iodine are 
l>rc.«ent in such .small amounts in food that tliesc , 

nutrients may become deficient unless the diet is i- 
fully supervised, particnlarh in chiklren 
balanced regimens at lower leveF of intake. -Main c ^ 
ditions interfere pith the jiroper provision ol a ■ 
dielar}’ for the riiikl — jiovcrly. ignorance. 
anorexia, psychic disturbances, digestive deumge" 
and systemic disease. The injurious 
only dependent on insufficiency of s 


some 


effects are an'* 
nutrient 
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also upon excesses of others ; these decrease the relative 
intake of essential nutrients and interfere with proper 
balance in the diet. Dietary adequacy is dependent 
upon the nature of a.ssociated constituents; for example, 
vitamin Bj, regulates carbohydrate metabolism, which 
is halted at the stage of pyruvic acid in the absence of 
this vitamin, l.-ick of a secondary nutrient in the diet 
may interfere with utilization of other nutrients; for 
example, absence of the intrinsic factor interferes with 
utilization of the extrin.sic factor. Unwise choice of 
food results in undesirable diets aiid if continued over 
long periods of time produces deep-seated effects — in 
the course of months in infants; of years in children; 
and of a generation in adults when tnuismitted to the 
ofi'spring. If a child’s condition calls tor reduction of 
some nutrient, the diet must contain at least a minimal . 
amount of all necessarv nutrients, otherwise deficiency 
disease Ls inevitable: for example, a child with ne- 
phritis developed jirotein deficiency, a child with asthma 
acquired beriberi having been maintained exclusively 
on five proces.sed foods. 

limdcqiiaic mifrioit flhsor(i}ioii. The intestinal 
tract may he incapable of absorbing certain nu- 
trients: hypothyroidism decreases absoiqition of 
minerals and may lead to iron-deficiency, anemias 
or to avitaminosis Bi, achylia to increased cap- 
illary permeability from avitaminosis C and P; 
lack of bile to defective assimilation of fats and fat- 
soluble vitamins ; excessive intake of mineral oil to 
decreased absorjition of vitamin A and B» lost in the 
stool. In gastrointestinal abnormalit.’cs with or without 
manifest -symptoms some nutrients do not reach vital 
tissues because of failure of absorption. Hypometab- 
olism will decrease absorption of nutrients since the 
level of vital activity is decreased. Psychologic factors 
influence the quantity and quality of foods ingested and 
assimilated for the motor and secretory functions of 
the gastrointestinal tract become greatly affected. Cer- 
tain drugs may interfere with absorption of nutrients, 
alkali hinders iutestinal permeability of iron and massive 
doses of iron impair absorption of phosphates. Circu- 
latory insufficiency decreases the level of effective 
nutrient absorption. 

Impaired nutricui iitilicaiiou. Inadequate provision 
of nutrients docs not necessarily insure their utilization 
at the site of need. In toxemia from chronic nephritis 
or infectious disease nutrients arc available in the tis- 
sues without partaking in the local’ reactions : poisons 
such as lead intoxication an iron-deficiency anemia is 
produced uninfluenced by iron therapy because of dam- 
age to the reticulo-endothelial system, and neuritis 
in chemical poisoning is often due to vitamin Bi de- 
ficiency rather than to actual chemical precipitation 
within the nervous tissue. In hypo:”etaIrolism, nutri- 
ents, especially iron, arc properly utilized and not in- 
fluenced by treatment unless co-ordinated with thyroid 
therapy. In allergy certain nutrients are improperly 
utilized if associated with others to which the. body is 
hypersensitive. 

Increased nutrient needs. Certain changes in the 
general condition of the child’s body ma}- increase 
nutrient requirements to such an extent that a diet, 


previously adequate, now proves deficient. During 
strenuous muscular activity vitamins as well as other 
nutrients take part in cellular metabolism and any- 
thing that increases metabolic rate leads to increased 
cataliolism of these substances, hence the greater nu- 
tr tional requirement during muscular activity, pro- 
longed infections, rapid growth and hypermetabolism ; 


Table 2 

Daily A^utrient Requirement 



Protein 

gin 

C:i. 

gm 

Fe 

ingiu 

A 

I.U. 

R- 

ing 

C 

nig 

G 

mg 

PP 

nig 

D 

I.U. 

Infancy 

30 

1.0 

6 

~2000 

oT 

"lo' 


5 

400 

Childhood 

50 

1.0 

8 

3000 

0.8 

50 

1.2 

10 

600 

Puberty 

70 

1.3 

12 

4000 

1.2 

75 

1.8 

15 

800 

Adolescence 90 

1.4 

15 

5000 

2.0 

100 

3.0 

20 

1000 


for c.xample, a child with night blindne-'-s may show 
rapid improvement in his powers of distinction when 
kept 'n bed on a .diet low in vitamin A ; pellagra im- 
proves spontaneously even on a pellagra-producing diet 
when the> child is ])ut to bed. The nutritional im- 
portance of sufficient rest and sleep is probably partly 
dependent upon the diminution of catabolic activity. In 
strenuous muscular activity more nutrients are in- 
dispensable to fulfill increased requirements. Similarly, 
chronic febrile diseases may give rise to deficiency be- 
cause of impaired appetite and assimilation of nutrients 
in spite of increased metabolic rate and tissue wasting. 
Infection is often the exciting factor which precipitates 
latent symptoms of vitamin -or mineral deficiency. Rapid 
growth requires increased intake of all nutrients as a 
result of higher metabolism during the spring-up pe- 
riods of infancy, the period of second dentition and 
pubescence, hypermetabolism in fever, hyperthyroidism 
or leukemia, similarly increase the level of nutrient re- 
quirements and may induce deficiency disease if in- 
creased appetite does not keep pace with body needs. 
Finally, a diet sufficient to prevent deficiency in one 
locality may be unable to do so under different cir- 
cumstances; for example, the diet of the negro infant 
may be sufficient to prevent rickets in Africa but is 
not .sufficient in this country ; an unbalanced diet may 
[irevent occurrence of pellagra until an attack of diar- 
rhea renders it insufficient and pellagi'a symptoms be- 
come manifest. 

Early recognition oj nutritional deficiency. Nutri- 
tional deficiencies abound in infancy and childhood in 
mild, latent or subclinical forms. They are multiple 
rather than single, ill-defined rather than specific, 
chronic rather than acute. Even when there are clear 
evidences of one deficiency, there most certainly will be 
signs, mild perhaps, of other deficiency states. Pure 
clinical pictures produced by the lack of a single vita- 
min rarely exist in children. The classical picture of 
rickets, scurvy, pellagra or beriberi is now relatively 
rare in this country. These end-stage deficiency dis- 
orders merely serve as pillars of orientation for the 
recognition of earlier manifestations of deficiency. Un- 
lortunately, a nutritional deficiency never occurs in ex- 
actly the same manner in any two children. We must. 
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llictcforc. expect to encounter inilfl rtcficiency slates 
in permutations and combinations npproacin’ng f.tcton'af 
tliirty. it wc assume that tliirty nutrinieiitb are ituUs- 
‘peus-abk for health, jirowtli and dcveloinneut. This 
mean'; that theie are several million discreet entities 
thtit ciiafienge the clinical acninon uf the physician. 

Dt'licicney sttnptoms do tint appc.ir for months oi 
years after deprivation has stalled, itnless <-(ime acute 
illness preci]iitales the evidence within a few weeks 
More often a delicieticy state becomes innitnilied ditr- 
iii” the three periods of rapid growth, i. e., during iti- 
fancy, second dentition and ])tibet‘iy. respectively, wltcn 
nutritional needs arc at ihetr peal:. The prolrnmni 
symptoms of mixed deficiency are .svstenne latiter than 
local, cluiracterired by diverse hut general mnnifcsl.a- 
tions. especially failure to gain in wc’glit, loss of apjtc- 
tite. digestive disturbances, altered disposition, nert,-- 
otisncss, irritability and sleeplessness. Together these 
functional ahenations .spell something in the making. 
Unforttmntcly. the two-climensumal clejcription of this 
]iage cannot portray the tlnec dimensional reality of 


T.MtI.E 3 


luvly Piiyii( III Manifi'stalioiis of Kuli ilioiict! Dcjidnicy 


Craniotabcs~D 
Stniarc hr .ail — D 
I'lat occiput — D 
Beading rib' — D 
Enlarged w rists — C-D 
Muscle s\cakncss~D 
I’m belly— D 


Patiguc— n--C-I)-G-PP.Pr-Fe 
Goiter — 1 

Weight loss— .\-Bi-C-PP 
Develoimient delav — It 
Dentition delayed — D 
Dcnl.ii caries — Ca-P-\-G-I1 
iMottlerl enamel— F 
N'ail ridges — ? 


the nutritional failure. It is not so much that clcficicncy 
disorders are peculiar but that the children themselves 
iire peculiar in responding dysfnnctionally to nutrient 
dcjjrivation. Nature conspires to conceal the child’s 
body weaknesses Iw the kind of comiieiisatory behavior 
that thwarts the localization of ss'inptoms. Yet the child’s 
behavior should he revealing to the understanding ph\‘- 
sician. Theie is no need to put the child through the 
mill in order to arrive at a laboratory diagnosis if 
personal knowledge of previous diet, accurate liistorj’. 
physical examination and response of the child to nu- 
tritional therapy are instituted. 

1.) Physical disoidcrs. 

Cranioiahes. Soft spots in the skull developing be- 
tween the third and eighth months of life arc the first 
indications of vitamin D deficiency. They may occur 
in the i egion of the lamboid suture in the parietal and 
occipital bones which feel like parchment. -Acquired 
soft spots must be differentiated from the congenital 
form due to failui e of bone deposit in about 2 per cent 
of newborns. 

Square head. Bos.sing of the head develops during 
the latter half of the first year as a result of vitamin 
D deficiency. There is marked bulging of the fore- 
head and prominence of the frontal bosses. The head 
is flat on top and the sutures are depressed. The nati- 
form head of congenital lues, by contrast, appears dur- 
ing the early months of life. 

Flat occiput. Flattening of back of the head from 


pic'vsure due to viiamiii D deficiuicy betaine ridetts 
rest! Iris natural actitity. Tlic veins of tlit scalp ue 
often jiromincnt and the hair frcqticnth worn in tV. ' 
occipni dm to rcstlc-snc--, in sleep 

Peadhuj iib\. Xodiik-' at the hue fif the jimctioa 
the liln and cobta! cariilages form the so-calicd rao'i’t'c 
ro-ary. li must lie remembered that the cod(,dinaikt! ^ ' 
jiinilions of normal infants during tlic earh moniltj arc 
rradiK ]iaipa1ile. 

Filial iji'd loiisls. Epijihii =C6 of die wrists and enr. ^ 
tlte ankles may he sufficiently enlarged to give tlie jcoit 
a “double’’ apptarauie due to vita*nin D deficier.ry < 
During the first few weeks of hie swelling of tlic 
cpiphese^ maj' he due- to congenital lues but these ere 
painfni. During the latter months of tise firv 
of life scurvy may also muse swollen but lender 

cjujiln-'i’s. 

Pot belly. Flacid abdominal walls rcsulfng from 
vilamin D tlefiricncy offer hut liille resistance to en- 
largement of the abdomen, ft is evert where tynipaniic , 
and may be a* icn.se as a drimilicad due to los' ci 
muscle tone. 

Muscle 7i’eabi;css. Reduced nni-cle tone is a stnkmj 
inanifcstation of vitamin D deficiency, hence ibe den; 
in sitting, standing and walking in ratbitic infants The 
moderate resistance encountered on flexion and e.xten- 
sion give? way to muscnlar weakness, fatigability and 
pain due to \-itnmin D defic'ency in older children 
They may have difficulty in going upstairs and com- 
plain of pain in the joints, especially in the knees ana 
hack. The condition often confused wath rheuniatisin, 
should he suspected in older undernourishcil childrei . 

Fatigue. Progre-ssive decrease of the capacit; fw" 
physical effort is the consequence of undermitritiou - , 

child who lacks the subjective feeling of well-being •<'> , 
vigor may have a low blood sugar in hi' circiution 
and a hidden hunger for essential nutrients. 
fact.? arc not only related to the total food infaKe 
to the frctpicncy of meals If a child takes a mirn«- 
breakfast insiiffic'cnt for the energ;- needs of the luon 


Tabi.e 4 t • rv 

Farlv Shill Maiiijcstatioiis of S'ntritioiial Dcficn^'P 


Vernix c.s'co-a — A 
Scborrlica — Bi-G-B, 
Hyperkeratosis — A 
Sweating, diminished — A 
Sweating increased— T) 
Whiteheads — A 
Blackheads — A 


Furunculosis — A , 
Ers thema— PF 
P.ailor— Pr-Ee-Cti-C 
Panniculus — Cal' 
Turgiir — H:0 
Edema — Pr-C 
Purpui a — C-P 


ing he will also miss' vitamins and ininerals ^ 
for body metabolism, therefore, physical fatipie ‘ 
dated with insufficient intake of calories and o n ‘ - 

Bi. C, G, D and P-P as well as of inadequate pro 
and iron. Lack of B. and P-P interfere with oxi 
tion of dextrose. . , 

Goiter. Visible enlargement of the thyroid is 
great in children except in iodine deficiency, pvo'" 
in goitrous belts. The gland is best palpate 
tracting the head as far as possible, while t le 
edge of the thyroid is forced up by’ the thumb. 
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way evai slight enlargcineiit or retrosternal placement 
ma_v he demonstrated. The thyroid is uniform in en- 
largement soft and compressible and may rei'cal bruits 
and thrills. 

Stahonary ti.<cight. Failure to gain in weight or 
progressive loss of weight is of great significance dur- 
ing the periods of active growth, i. e., during infanc\’, 
second dentition and puberty. The breast fed infant 
may fail to gain because of insufficient breast milk. The 
artificially fed infant may receive low caloric milk 
niixlurc.s. The older child may be undernourisived 
because of inadeiiuatc vitamins, proteins and minerals. 
Apart from low caloric intake A-itamins A, Bi, C and 
P-P are determining factors in controlling the rate of 
gain in weight. 

Developmental delay. Defects in nutrition espe- 
cially in protein and vitamin D lead to delay in muscu- 
lar development. Owing fo the muscular wealeness 
infants are delayed in holding up their heads, sitting 
alone, crawling, standing and walking. 

Delayed dentition. Dela}' in the appearance of the 
teeth for several months due to vitamin D deficiency 
may occur in infants normally developed in every other 
way. -The number of teeth very rarely remains uneven. 
The teeth formed often show an enamel defect in those 


skin becomes dry, cool, pale, rough, wrinkled and 
darker than normal aiid often of a dull slate color. 

luercased siceating. Parents complain more often of 
increased than of decreased sweating, hence more 
emphasis is jilaced upon this as a manifestation of idta- 
min D deficiency. It is especially prevalent in early 
infanc 3 '. The profuse secretion of acid sweat is more 
pronounced in the occiput and hence wets the baby’s 
pillow. 

IVhitchcads and Blackheads. Facial comedones in 
the na.sal region due to vitamin A deficiency consists 
of dull, red or flat or slightlj' comedo, 'discrete papules 
le.ss than 0.5 cm. in diameter similar to the lesions of 
acne. Afore often the\" are distributed over the 
arterolateral aspect of the arms, upper chest and back 
with few on the face, abdomen and extremities. The 
Ic.sions give the impression that removal of the black 
or white top will express pus. When such an attempt 
is made the cap is a thin scale which leaves a raw sur- 
face without pus. 

Furitnculosis. P 3 -ogenic infections of the skin are 
exceedingly common in infants whose feeding is de- 
ficient in vitamin A. When the organisms gain a foot- 
hold the 3 ’ are ver 3 ' difficult to eradicate, especially over 
the .‘=caip, face and .shoulders. 


Respiratory 


Anore.via — Bi-G-PP 
Sore Guni.s — C 
Cracked lips — G-PP 
■Magenta tongue — G 
Sore tongue — G-PP 

portions laid down during vitamin D deficiency. 

Dental caries. Caries of deciduous and permanent 
teeth mav'be due to dietary deficiency in calcium, phos- 
phate and vitamins A, C and D as well as to an ex- 
cess of carbohydrates. Brittle teeth may develop, how- 
ever, with or without caries in the presence of excess 
vitamin D. 

Aloltlcd enamel. 'Unglazed areas of enamel gradu- 
ally take on a brown stain, linear or circular, as a re- 
sult of excessive fluorine in drinking water. 

Skin disorders. 

Seborrhea. Increased activity of the sebaceous glands 
of the scalp, face, sternal region, axilla and pubic area 
may be induced by lack of vitamin Bi, G and Bo. The 
condition predisposes to seborrheic dermatitis, acne 
vulgaris and alopecia. 

Hyperkeratosis. A papular eruption due to vitamin 
A deficiency develops first on the anterolateral sur- 
face of the arms and thighs spreading to involve the 
legs, abdomen, buttocks and neck. The lesions con- 
sist of dry papules up to 5 cm. in diameter arising at 
the site of the pilosebaceous follicles. In mild cases 
they are no larger than those of the ordinary goose- 
■ flesh. 

Diminished siveaiing. Reduction in sweat as an ac- 
tive secretion ma 3 " be due to vitamin A deficiency. The 


Colds— A-C-D 
Laryngospasni — Ca 
Inspiratory Apnea — Ca 
Dyspnea — Os 
Orthopnea — Oa 

Erythema. Rough erythematous skin Icsioms develop 
S3'mmctrically in children maintained on diets deficient 
in nicotinic acid. The lesions may be absent in chil- 
dren not exposed to sunlight. When it becomes dis- 
tinct the dermatitis is most frequently observed at the 
site of irritations such as the dorsum of the hand, face, 
neck and feet. The area is separated sharply from 
normal skin. Sunburn is too often the interpretation 
of the inexperienced e.xaminer. 

Pallor. Whiteness of the skin due to reduction of 
the hemoglobin in the cutaneous circulation is the 
consequence of protein, iron, copper or vitamin C 
deficiency. 

Pannicnlus. A decrease in the fullness of the child's 
skin comprising adipose tissue, musculature and bound 
water is due to low caloric and fluid intake. 

AUitritiotial edema. Edema of the skin and subcut- 
aneous tissues and other parts of the body may be 
dtte to protein and vitamin C deficiency or to carbo- 
h 3 'drate and sodium chloride excess. FrequentF the 
condition may not be recognized by the eyes or by 
touch but by sudden increase in weight, especially in 
young infants. Even visible swelling may not always 
be demonstrated b 3 - pitting because of the normal 
elasticitA' of the skin. Moderate grades of edema may 
be recognized by pressure folds left in the skin from 


Table 5 

Early Manijestations of Nutritional Deficiency 

Digestive 

Flatulence — Bi-PP 
.Abdominal pain — Bi-D 
Constipation — Ri-D 
Diarrhea — C-PP 
Hcniorrliagc — K (newborn) 
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wrinkles in the clothing. It is well not to confuse the 
pasty habitus of the h’inphatic types with varitable 
edema. 

Piirpvra. Spontaneous hcmorrliages, cutaneous or 
subcutaneous may be due to v'tainin C or ritamin P 
deficiency. In the former, hemorrhages appear about 
the gums, eyelids, hard palate or subcutaneous tissue. 

- In the latter, hemorrhagic spots over the abdomen or 
lower extremities result from vascular fragility in 
allergic children intolerant of the normal vitamin P 
content of citrus fruit. 

2.) Digestive disorders. 

Anoicxia. Loss of appetite may be due to deficiency 
of vitamin Bi, G, P-P. despite the natural response for 
food demanded In- the body in the maintenance of ac- 
tivity, growth and development. Indeed, the very ab- 
sence of these nutrients is an aggravating factor in 
accelerating the development of nutritional deficiency. 

Sore gums. The softening of the gums around re- 
cently erupted teeth is-due to r-itamin C deficiency. Tiie 
gum appears swollen, congested and dark red or purple. 
With moderate swelling the surface becomes smooth 


\rM3?i - ^ 

the consequence of inhibited tonu> of the intestinal " 
musculature. ‘ ' ^ 

Abdominal pain. Overdistention of the stomach and ' 
intestines and forceful peristaltic contractions mat k 
due to deficienc\- in vitamin Ih and P-P. IVhatcicr ' 
the seat of pain its site is ttsually referred to the unib'l . 
icus. 

• Constipation. Intestinal atony mat be due to de- 
ficiency in vitamins Bi. and D from early infanct. Pit 
colon becomes dilated and its content practically stag-, 
nated within the organ. 

Diarrhea. Frequent passage of liquid stools mat k ' 
due It) deficiency in vitamin C and P-P because of pro- 
gressive irritability of the small or large intestines. ' j 
Hcinoi r/iage. Oo/iing of blood from the gastroin- 
testinal tract in the newborn may be due to vitamin K 
deficiency. The onset is on the second or third (hi 
the duration -about three days and the cessation abruft . 
Gastric hemorrhage rarely gives rise to vomiting for , 
the bleeding is so slow that emesis is not provoked k 
B lood passing down the intestinal tract uill color the 
stool black or less frequently red depending On the sia 


T AULE 6 , , 

Early HI an festations of Xiiti itional Deficiency 

Sensory ilanifcslatians Mental Manifestations sXenvits Maiiifcstatioiis 


Conjunctivitis — -A-G-PP 
Conical injection — G 
Visual fatigue — .‘V-B.-G-PP 
Dark blindness — • 
Photophobia — ^.■\ -G- PP 
Nj stagmus — D 
Touch — Bi 
P.im — 


.Apathy— A-B,-C-D-PP 
Poor incniorj — Bi-G-PP 
Depi ession — Bi-G-PP-Pr 


Head nodding — D 
Headache — Bi-G-PP-Cab 
Dizriness — Bi-G-Fe 
Irritability — B'-B -C-D-PP-ta 
Kcurastlicnia— B) 

Muscle pain — Bi-C-G-PP 
Hypertonicity — Bi-Ca 
S!cei>!e'S!ics> — Bi-D-G-PP 


and glistening and later irregular, friable and hemor- 
rhagic. 

Cracked lips. Paleness at the angles of the lips is 
the forerunner of angular stomatitis due to vitamin G 
and P-P deficiency. This is followed by piling up of 
a whitish tissue with pink background and superficial 
invasion at the site of the natural wrinkles at the corners 
of the mouth. Subsequently the macerated lesions be- 
come dry and a yellowish crust forms at the angles 
and bleeds upon removal. The lips are red, there is 
an increase in the tiansverse markings and a tendency 
to slight puckering, giving the appearance of a skim 
as on boiled milk. 

Zfagenta tongue. Puffing, redness and magenta hue 
df the tongue is due to vitamin G deficiency. Changes 
in the epithelial capillaries and distortion of the nonnal 
papillae gradually become manifest with prolonged de- 
ficiency. 

Sore tongue. If a child complains that tiie tongue 
feels enlarged and gives a burning sensation he may 
he lacking vitamins G and P-P. Subsequently, the 
tongue actually becomes swollen and red and slick in 
parts. 

Flatulence. Keairrent accumulation of gas in the 
stomach and intestines may be due to lack of vitamin 
B> and B-P apart from e.Kccssive air swallowing. Ex- 
pulsion of gas by way of the esophagus or bowel i"- 


of the lileeding. If the clotting time is not too pres 
longed the amount of blood may be so small as ta 
be detected only by chemical tests. 

Recurrent colds. Lack of resistance may be ass'> 
cinted with deficiency in vitamins C and D, 
the susceptibility to colds increasing in seterih i-- an 
early indication of nutritional deficiency, ^ 

Laryngospasm. Spasm of the glottis i-- doe fo cse 
cium deficiency. The contraction of the laryngi-' 
untsclec partially obstructs inspiration giving the dor- 
artcristic crowding sounds with each expiration, espe- 
cially if the child is disturbed or crying. 

Dyspnea. Shortness of breath due to oxygen t 
fic eiicy is a conscious dcsiic for increased resjoraijra 
effort of jmlmonary ventilation. 

Orthopnea. .An irrc.sistible desire to assume a siitas 
positron in order to obtain re.spiratorv comfort is 
wise due to oxygen deficiency. 

3. Scn.sory disoidcrs. 

Conjiinetivith. Diffuse reddening of fhc 
tiva may be due to deficiency in vitamins .-L G o. 
fii Gtamin A deficiency the conjunctiva are dry. tf-^- 
are les-sened and when the lids are held open 
junctival tissues become drier than normal. In 
G deficiency there is circuincornctil injectitjii partaii 
ly of the tower palpebral and bulbar conjnncti'lt- 
i'isiial fatigue. ],oss of visual acuity in dnii V ■ 
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may be due to deficiency in vitamins A. Bi, G and P-P. 
In vitamin A deficiency the child lias difficulty in read- 
ing or sdwing at night and stumbles in the dark be- 
cause of the dim visual acuity. Tit other deficiencies the 
progress of dimness of vis'on is not relieved by cor- 
rection of refractive errors. There is invariably the sen- 
.sation of having sand or cinders in the eyes. 

Pliolopliobia. Protection of the eyes in the 1 ghi is 
significant of vitamin A, G and I’-P deficiency. In 
vitamin .A deficiency tlie child is unaware of the diffi- 
culty but is manifestly blind in dim light. In other 
deficiencies children may bury their faces in the pillow 
because of intolerance to light. 

yslaffinus. Irregular osci.llating movements of the 
eyes may be manifestations of vitamin D deficiency. 
Unilateral nystagmus usually indicates a lesion of the 
brain. 

Dulled sensiiivify. The dimness in pain and touch 
sense is due to vitamin Bi deficiency. Even the new- 
born responds to the prick of a pin with restlessness or 
crying and withdrawing of the part. The failure of 
anticipated response is an indication of thiamin defici- 
ency. 

4.1 D'ervous disorders. 

Head voddiiiff. The tendency for infants to resort to 
intermittent rhythmic nodding or twisting of the head 
is associated with vitamin D deficiency and poor illum- 
ination. There is also intermittent nystagmus and an 
inclination to gaze at objects out of the corners ol the 
eye ivitli the head slightly flexed. 

Dhsiitess. Abnormal disturbances in the relative 
equilibrium of a bhild may be due to deficiency in vita- 
min B'. G and iron if there is involvement of the 
vestibular branch of the 8th nerve. In Meniere's syn- 
drome the local edema involving the vestibular ap- 
paratus develops with exces.s s'odiuin intake in the diet. 


Tadle 7 

Infant A'utrilioiud-Dejicieney 


Det'clnt'iiietilal Itclny Due to 
Caloric Deficiniry 


J'‘.'!cii(ip/’aralysis of E.vtrcmi- 
tics Due to Vitamin C 
Deficiency 


Infant — 6 nios. failure to gain 
weight. 

Feeding — Breast, cow's mill: 
nii.Kture, Condensed milk, 
milk IS ounces, water IS 
ounces, sugar 2 T (40 cals, 
/lb ) 

Symptoms — vomiting colic 

Sign.s — Seborrhea, allergic 
const. 


Infant — 10 mos., premature 
Feeding — Cow's milk mivt., 
O.j., not tolerated. C.L.O., 

occasionally, cereal and ve- 
getable, cooked 
Symptoms — Pallor, irritable, 
lefused standing, fell but 
.surgeon fonnti no fractuie 
Signs — I lypochromic anemia, 
tenderness and e d e m a R 


Rs — Evap. goat’s milk, corn- thigh. R B C in urine 


meal, carrot, apple sauce — 
vitamin C-D 


Headache. This elusive symptom may be the coii- 
sequcucc of dietary deficiency in calories and vitamins 
Bt, G and P-P. Infants put their hands to their faces, 
pull their hair with wrinkling of the forehead and shriek 
with restless movements. Older children become 
neurasthenic as a result of nutrient deficiency rather 
than complain of headache.s because of neuropathy. 


Irritability. A child easily jtrovoked or stimulated 
may be respoitding to deficiency in vitamins Ih, C. D, 
B‘>. P-P and calcium rather than to nervous temper- 
ment or disease onset. - 

A'eiirasthcnia. Nervous e.xhaustion with all its 
varied sensations may be due to vitamin Bi deficiency. 
There arc complaints of fatigability. weakne.ss and 

Tarh: 8 

Childhood Kuiritioual Deficiencies 

().flcoporo.^is Due To Calcium Muscle U’cahnc.'ss Due To Bi 
Deficiency Deficiency 

Girl — 1 yr.s.. cdi.ic syndrome Girl — 8 yr.s., eczema, asthma 

_ Diet. — Meat, banana, apples, Diet — Soy bean milk, white 

apricot, lettuce O.J. bread, white rice, sugar, tea, 

Symptoms — l.oss weight, pro- chocolate, celery, rhubarb, 

truding abdomen, diarrhea, tapioca, olive oil. egg white, 

iiritability, spontaneous Symptoms — Pallor, rc.stless- 
fr.acturcs, frequent colds. nes«, constipation, loss of 

Signs — Rachitic, low Ca type, weight, fatigue, calf muscle 

osteoporosis long bones pain 

Rx — Lactic acid milk, vitamin Sign.s — Tcndernc.ss calf nius- 
.additions cles, tendon reflc.xes accen- 

tuated 

Rx — B-complex 

cxhatistibility, feeling of heaviness, ten.senes.s, stiffness, 
numbness, tingling and other sensations. Anesthesia 
may be tested by squeezing the muscles of the calf. 

Muscle pain. X’agite pains in the lower e.xtremities 
may rise from deficiency in vitamins Bi. C, G and P-P. 
Squatting ])ains due to lack of vitamin Bi become 
manifest when the child is unable to rise e.xcept by 
h’s hands. Tenderness of the legs due to vitamin C 
deficiency in infants leads to disapproval of handling 
and persistence in the recumbent position. 

llypertonicity. .An infant’s e.xaggerated responsive- 
ness to 'his environment may be due to lack of vitamin 
Bi and calcium. What has previously been considered 
a vagotonia may be due to nutrient deficiency. The 
infant displays e.xccssive susceptibility to stimuli, be- 
comes readily startled, cries continuously, shows e.x- 
aggerated tendon reflexes and muscular spasms. 

Sleeplessness. Disturbed sleep may be due to lack 
of vitamins Bi, D, G and P-P and total calories. In 
the first months of life crying during sleep may he an 
indication of nutritional disturbances. .After the third 
month this is a ixremonitory sign of vitamin D dc- 
ficienc}'. Even in infants sleeplessness may be an 
expression of neuropathy aggrat'ated b}' vitamin Bi 
<leficiency. In older children fretfulness and restless- 
ness during sleep may indicate vitamin P-P deficiency. 

Manaejement of nutritional deficiency. The object 
of nutritional therapy is to restore the child to well- 
being. There is such a wide gap between the amount 
of essential nutrients needed to prevent deficiency and 
that needed to insure optimal health and growth that 
the assessment of the individual child must be made 
with a view towards improving his nutritional status 
and j)revcnting deficiency recurrences. Whether the 
manifestations arose from a lack of water-soluble or 
a fat-soluble vitamin, a multiple deficiency is invar- 
iably present even though symi)foms are not appar- 
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i,'. any cvideiici- of dohyclration tlic iluid requirement 
must he promptly fulfilled hy parenteral administration 
and in the absence of abdominal disleniion, 5 per cent 
dextrose solution or 0.9 ])er cent saline solution may 
be 5 ,'i\c'n intraperiionoally at si-x-hcnir intervals. Pa- 
renteral admitnXtration of thud does not of course 
preclude adequate provision by mouth, unless the 
condition is aS'-ociated with \omitin}!;. 

’Fhe milk mixlnrc is best prepared from acid, evap- 
orated or tlricd milk, reinforced with corn syrup or 
inaltosc dextrin. Whole lactic-acid milk, eleven parts 
and Karo synip one part, yields a caloric value of 30 
calories to the ounce. In the ptesence of digestive 
disturhaiicc a small amount of feeding is offered in- 
itially to determine the infant’s digestive capacity. .-Vt 
the hfgimiing, one-half ounce of the formula is given 
at three-hour intervals throughout the twenty-four hour 
period. Then the feedings ma\ he gradually in- 
creased by 1 nr 2 drams according to tolerance. The 
initial milk mixture should provide about 25 calorics 
per jmund of actual bod\' weigln in 24 hours and the 
final feeding about 50 calorics per pound of expected 
body weight. This may be brought about rapidh" for 
infants with good digestive capacities and more slowly 
f(ir tho.-e with limited capacitie.s. 

Concentrated corv’s milk mixtures consist of the 
hdlowing: (H .\ckl milk, preferably skimmed or whole 
inctic-acid milk, with added Karo syrup or maltose 
dextrin; (2) rrotcin milk with added carbohydrate; 
(3 1 Hntter-flour mixture; (4) Okie, mixed in the 
proportion of one ounce of powder to four ounces of 
water and maltose dextrin added; (5) Skimmed milk 
with 15 per cent added maltose dextrin, corn syrup 
or cane sugar. Successful high-caloric feedings con- 
tain such a concentration of carbohydrate tliat they can 
only he given for several weeks and discontinued 
wlicn there are indications of protein deficiency. One 
of the earliest manifestations is pasty appearance, hy- 
drous .‘-kin. nutritional edema resulting in abnormal 
rates of gain in weight, or sudden losses in weight, 
due to elimination of stored water. Unbalanced mix- 
tures are contraindicated during hot weather, e.spe- 
ciaily if dystrophy is associated witli diarrhea. In 
such instancc.s a more balanced lactic-acid milk formula 
containing less carbohydrate should di.spkacc the more 
concentrated feeding. 

Cow’s milk mixture alone cannot fulfill all nutri- 
tional requirements of the dystrophic infant any more 
tiian of the normal infant, \^'’hen a suitable formula 
has been adapted to the infants' digestive capacity and 
gradiiall)' concentrated so that be receives as much 
as 100 calorics per pound of actual weiglit, other es- 
sential nutrients may he gradually introduced. Vita- 
min supplements are given first consideration ; con- 
centrated sonrce.s of vitamins A and D are preferable 
to oil because it is not well borne; brewer’s yeast 
powder mar- Ije added to the formula to provide ad- 
. ditioual Bi, G and others of the comple.x. Raw strained 
fruit juices should be added in increa.sing amounts to 
pnwide vitamin C and if these are contraindicated 
ascorbic-acid tablets may be offered. Solid foods arc 
gradually introduced to provide tlie total food intake of 


a normal infant of hi.s age; thoroughly cooked, refined 
cereals are added in small amounts and if they are well 
borne the alkaline-forming Pablum may be offered. 
Vegetable puree, strained fruit, potato, rice, banana, 
scrajied beef are introduced gradually to other feedings 
according to tolerance. 

The aider child witli malnutrition requires two to 
three times the amount of food of the normal child 
of similar age to make satisfactory gains in weight. 
It may he pru\ided by adding mid-morning and mid- 
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gimen. particularly when the apjietitc is good and the 
energy e.xccssivc. Tlie child may, however, be main- 
tained on a Iialanccd diet distributed in three meals, 
additional food being gradually increased according 
(T) dige,stive capacity. The dietary prescribed should 
be a modification of that ordinarily used at liome rather 
tlian a completely new regimen. If the child’s ]we- 
vions diet is evaluated for excesses or deficiencies it 
may be re-adjusted by suitable additions or elimina- 
tions. Tlie diet is seldom faulty with respect to one 
factor alone, for c.xecss of one substance and deficiency 
of another is the common error. Xutritional failure 
may be halted by according equal importance to all 
nutrients. A healthy desire for food niay be instilled 
by diminishing the sugar and fat content and only 
water or fruit juice offered between meals. At first a 
three-meal regimen is instituted without bribing, coa.x- 
ing or forcing food. Breakfast should consist of stewed 
fruit, fresh or dried; coarse cereals such as oatmeal 
or cornmeal ; bacon or fish ; skimmed milk and whole- 
wheat bread witli a scanty amount of bnltter. Dinner 
should consist of vegetables, raw and cooked ; vis- 
ceral meats or fisli; stewed fruit, raw or dried; and 
skimmed milk. Supper should consist of vegetables, 
raw or cooked ; skimmed milk ; stewed fruit or milk 
pudding. Indigestible articles of food should not be 
gh'en to tempt the appetite and cod liver oil, malts 
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of nerve ehrauit"- liejnsj >ce'>!ui.{ry anil a.-Mreiatt-nl 
"Ahl! ine!'tti'e 4 j'u-ssnrf mi itniu! ai!<l nvY\c coiK. They 
hc’ivvf, liinecv'ci, tli.it in'tt-ad s'f hune nvetj'rnwth, 
there i- a ‘Hoinpl rcianl'iihni in' Iv'ne jjniwth iti vim- 
>r,ss; A fk-lickucy. ahilc the nenmi' and jierSi.tp-. otlicr 
>i>}: tiv'-nr^ emitiitnc in ^row muis sin.-inled by in.in- 
'^hi^ di'pr' ijA'rtio'Mtc ttimvih Ji-nlts in 
ure >'-ii 'Ji.'-'C part' m' :he iiervu'.rs '--y-teio .^io rmiutit'd 
hy b.!!<e, anil icavK in snivh.inieai d.mi.i^e and irreytdar 
iictie dt’j^eneiatimj, Ikuh hitv> itf .iftacK ot! thi' 

pii-ldriTi 'h-nriJ be 'itiilK-d !u teieieiH-e to the origin.!? 
j'Kipei', i K 91 . I'h'S). T.hr esaej ni'e 

>»» rij.ujnn dcjicU'n.''. in !'nit< yioivjli unuasiti .in 
tdii in)>!y ftnuLinu-ntal prohlein for hirthcr iiivcsty^a- 
'!* O. 

I’sa.M-i-ff m nviu/ ih>:ir. It i- !)rnv 

Kiiriy r-taiil’-'ln d ta.ai tin' ni.o'in iinntiit ni wheat 
“mnt ’A .'.et’.ifJh' it"- than tint in tite ulmle who.it 
h'try. iXnK it) tin* c.i'i. 'if iilnniattne d'i<> the whv.it 
yemi i<» tnattii.tn! iiv uriyin.d repii'.atimi *f'!)c 

V, he.-i yrnt! .ii'.-.st "ix time. si-ii in. ri>>“ilavinr 
!?’• ' whii'r wlji'a.t. At; incte.i^f hi the t-xuneli'in 
• dmtt fr.'in) m') so T5 pet trs!! tJi.itv tli'ni iteMeii 
till pt-recisi of '.o;;!! !hi;n'iiit!e. .vidu libinirivine .itiil 
rn’.i-'in ircteaerd In ittn siiore th.n); 5i> ju-r vent, }j:i' 
tiv'.t thi ttutrit’otii! tienciit' oliinititi! by in- 
er.-oc'd iwtTaei’t.'! were l.irotly due >.<• istcre.i-ed tln.i- 
niire e-MStm' 1; e.s'.njv'im! inere.iv-d to .s5 per oent, 
‘(se jiftti'i in jxT tin; of total thiiinnte t*- about 
nine ’obi. while tbt iiirte.i-’f tn rib..*:;i\ine and ni.iein 
arc- ' 'ti> ab'iul mst' third 1; wti*- roiielnded 

that p.-.ntoibenie aeid and bi 'tin c\k! in jiattnt flmir 
hi tpititnitie- approxinri'eiy onedtrilf that to’ind in 
wiiolt '.tlitnt. {."o'.jreninu'-'inj of tb<or ritaniin' tue 
in bran, and. lean tnit-i be -oid! t! to tt'J ttp- 
nrecitibjt irarrea'-';'- of tbe-e vitaititij- front inenM-.ed 
c.vtraefiii-i. ilh'f'! fndti'-tne'. 1,', 7S. (‘'J.'f., It -tii- 
pear-i that nonoenti li'V.te-, ^\irro«iit!ii'.o tise "enn. 
contrilaite ci'n-idef.-ddy t.i tin* vitasn;;! p-r.e'iry <>i wheat 
.'.nd e.vtrneti'n! ibau^ and nnrem eiO]>baM-. on 

tbr whi-a; cerm -lentid it'd over-h.tdow thi-. fnet. 

/h-^-nnV/.'.T of rit'h'ls iv i h/.h/rt j;. .Xpjiare.'itly Hide 
i- nton .■••bdnn'e.il fiche'.'. iii .Vnierira tltat! i'ad been 
'iippo-ed, tA.o’ j. lb.>, (.'Itild. r/i, 1. 19-!.ti- Jfy !t 
!i! -toloojcal CNantinaiiwi of tiie mifliile nb> I'C'peeitdly 
the anterior eo^tiKtiiondinl jniiriiun-. of tlie rib.-) of 
children dying f'S varson- fli'ea.-ev other than neket', 
it was found tbtit of 230 cliildien evaniined post- 
tnoriem, 107 were found lo jire.-c-nl 'lane evidence of 
rirkel«. — >!igb.l in 53. iiioder.-ttc in 43. anti -idvanced 
in 11 c.i-ie.s. The highest incidence wai in tiie third 
year of life. Kncnlgenologiral e.vamiii.itiori of the ca- 
dp.vt-r.s revcided X-ray evidence in only 6 oiii of the 
107 tiirC', and none of these wa*- in the age grouji 5 
to 1 t yeans. It was felt that the diseases from which 
the children died had iioiliing to do with the prc,seiiee 
of ricket.s. The investigation slinwr. the imjmrtance 
of guarding against ricket.s' in .sick children, and also 
emphasizes the need of continwing die administT'.hiow 


of vitamin D thnnigiiont die period of skeletal growth. 

77/c t'fh'r/ ol (lif’l Kin fo.nV lUfciits. (Xntrition Kc- 
\iews. 1. Sts. 16, k. 2.17. 274, l‘M3). A diet high iit 
carhohydrate and pnneiii .and low in fat .seems to pro- 
ttx-t rats tnnn the effects of triniiroiohtene poisoning, 
and pti-sttmably these facts may he tipplied to man. 
'fhe natnie of the diet eaten In persons c.v])nsed to 
tile risks of triiiilroiolitene jinisoiiing may have sohh-- 
thiiig to d'l with their stiscciitihility to liver damage 
I New Orleans .Med, iK- Snrg, 1.. 95. 511, 194.3). 
4‘reatnieiit of trinitrotoluene ]ioisoning has inchtded 
;i high carbnhydrato, low -fat diet with ariditional vita- 
luln l!-cum[)Ie.\- .‘ind vitamin C and additional protein, 
tint the same regimen h.as tint, .as yet. been u.sed as .a 
po'sih’e pretentivc metisine. 

7 i‘;;.'/-iTi.-/i.o,- iffrcl iifuui vibnuni rcquircincnls. It 
w.is Imind that ojitlmal tliiamiii reijiiiremenl for nils 
wa- twite .as higli at 91 degites !' as at t)5 degrees F, 
and lii.at rat reqnireiitcnts for optimal growth tire twice 
.‘IS liigh .It tiegrees !■' a- tti (■>•< degrees i' for thiamin 
and pyridoviiie. tni.l ov'cr iivt- times .as liigh for elmline. 
(.\nt. I I'iiisKil.. 133. 525, I'Ml > (.\reli F.iocliem. 
1, 73, !'*)2i Xfiw ti appear- that rihoflavine and 
ptrido.Mue reijmteinenls for optimal growlli of young 
taits seini to be tiie '.line in Intlt heal and cold. Df 
all li-ii.irt.'oiis, only ilii.iiimi and clioiine e.xliiljit 
heghteiK'ti leqmremeiii- m iropiL.'il heat. Ilowf'ver, 
on e.irefiii e.\amiti:stion of the c.xperimeiDs on wliieli 
these loiichtsiotis weie b:i-efl (.\reh. niochem. 2, 
l,s9. 1''43). n is immd iliat the vitamins were ineur- 
por.aied in tin- diets and not feii separate!), as a 
re.sith of wliirli confusion re-nlt', liecaii'e of the ef- 
fetts of heat in di'pressiiig the appetite and the total 
aiiionnis of food tateii I'nrtliei tcoik is needed to 
tletennnie tlie edects of temperature on viltimin re- 
(piituneiiis, 

f riiuiry f'iijiiti'nt.': m nnu in tlrticirncy. There wtis 
ri peeing when it was stated tliat jicisuiis with [leli- 
.-igra ivcieied in the nnne eertaiii porphyrins which 
eonld be detected b) simple laboratory methods, for 
this proiiii-cil a good clinical nietm.s of diagnosing 
thiamin deliciciie)'. e.speeinll)- when it w;is .slated th.at 
the poijiliyrin.s dis.'ijipe.ared after the .•idmiiii.stration 
of niacin, (fjnart. J. .Med., 6. 303, 1937i. Htii it 
was soon toimd tli.ai tlie re.ietion given h\ tiie le.st wa.s 
line to nroro-ein and not to jiorphyriiis at all. (Proc. 
So.-. IC.xp. Hinl. Med., 41, 5<d, 1939). Fven the 
nroroseiti cannot he used as a dependable guide to 
niaein deficiency because it lacks specificity (Ann. Iiit. 
Med.. 19. 1.43, )!M3j. Tiie chief variable upon which 
tlie spontaneotis nniroscin te.st depends is an o.xidiz- 
ing .agent in the urine, whose nature is still unde- 
termined. The iironisciii reaction i.s negative in the 
tirine of dogs with black tongue (Ann. Int. Med. 19, 
200. 1943). 

(Abstracted by* permission from NUTRITION REVIEWS* December* 
I*?*??. Nutrition Reviews is puhfishcd monthly by the Nutrition Foun 
dAtion, Inc.» Oiryslcr Bldp , Nch Yoric, N. Y. Rate 32.00 per year 
m U. S. A. and Cainda, and 32.50 m other eounirics.) 
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tal and . physical tensions, eventnally acquire organic 
changes as a result, but his relation to his environ- 
ment may be rendered dangerous. This latter ap- 
pears in pei’sons who, as Dunbar shows, are “'subject” 
to serial bone fractures. 

The book is jirimarily a record of research studies 
on patients suffering from the following conditions 
— cardiovascular disease, diabetes, fracture, gastro- 
intestinal disease and allergy. The psychic compon- 
ents in the individual case arc iinst located through 
the taking of a ‘‘psychosomatic history.” It became 
necessary to get an answer to the question as to 
whether certain types of pliysical disease carried psy- 
chiatric or mental conditions somewhat characteristic 
of the clinical group. It is of vast interest that the 
studies suggest this to be the ctise. Over a period 
of five years, and in some ca.se.s much longer, more 
than 100 cases at the Presbyterian Hospital were sub- 
jected to observations in both physiological and psy- 
chological' terms. In some instances it was found 
that the Rorschach tests were of definite value in de- 
tecting tendencies th:it had been missed in the psy- 
chulogicttl examination. The jocKS of the p.sychoso- 
matic history concerns the relationship of character 
to physical constitution. The scope of the historv, 

‘ which requires a social record as well, deals with pat- 
terns of behavior and rc.spoiises to dilficulties, spheres 
of adjustment and injuries from the environment, de- 
fenses and reactions to stress, and an evaluation of 
these element.s in terms of factors ])redisposing to 
illness. The history is obtained from spontaneous 
statements of the patient, and evaluation of his at- 
titude and inconsistencies, ft [any patients need symp- 
toms for the satisfaction of their psychological con- 
dition, and once a single manifestation of spasm, 
for example, is taken care of, ti new focus springs 
up elsewhere. Dream analysis is also used. Then' 
one must make an evaluation of the patient's psy- 
chosomatic reaction pattern, which in a word, is how 
he reacts mentally and physically to stimuli from 
the environment and from his own ideas and concepts 
and emotions. Observation of the patient’s shifting 
tensions gives important clues to what he may be 
reprc.9sing. The relationship between emotional ma- 
terial and the incidence of attacks of symptoms or 
pain is also to he determined. A personal interest 
iirlbe patient, which to be effective must be unfeigned, 
is essential for getting the maximum degree of co- 
operation. Free association W'as frequently employed. 
Occasionally the revised Stanford-Binct test was used. 
In each of the groups of patients studies, it was pos- 
- sible to summarize the findings under a group of 
headings, the summary being called “the profile.” 
The profile included conclusions as rc.spects jaiiiily 
history, {personal data (relatives, etc.), injuries, gen- 
eral adinstment (education, work record, income and 
vocational level, social relationships, sexual adjustment, 
attitude to family), characteristic behavior pattern, 
neurotic traits, addictions and interests, Ufa situation 
immediately prior to illness or injury, reaction to the 
■ illness, area of focal conflict and characteristic reaction. 
Tt was found, for example, that fracture cases showed 


a remarkable freedom from illness as compared with 
the population as a whole, but they showed a high 
record of previous accidents, a high percentage of 
childless marriages, and small families. Some of them 
show marlted opposition to authority, a complex which 
was i-ariously solved. The grouji with hypertensive 
cardiovascular disease show an extremely high illness 
record, a high marriage rate and large families, are 
predominantly introvertive, tend to have neurotic 
tendencies of an impulsive type, marked perfectionist 
tendencies and obsessive doubts, explosive expression 
of feelings, a habit of relieving tensions through dis- 
sipation, and they usually arc surcharged with energy 
for whicli no adequate., outlet can be found. Persons 
with coronary occlusion are extratensive, and have 
a “‘distingui.sl’.ed look" and their tyjfical asceticism 
and hard work cloaks and rationalizes many com- 
pulsions. They seldom allow themselves freedom in 
emoliontd exjtress’on and are quick to form judgments. 
"The coronar)- accident is precipitated by an apparently 
irreparable mutilation of their picture of themselves 
through external threats to their authoritative rule.” 
.Similar characterizations are set forth for other disease 
groujts. — anginal syndrome, rheumatic disease and 
rheumatoid arthritis, ditdtetes. These are extremely 
interesting and stimulating. The reatlcr will realize 
that what Dr. Dunbar and her associates are doing 
on a large scale and with .scientific care, is nitjre or 
less what he h;is always been doing in an informal, 
less effective way, — he has been quietly forming opin- 
ions about the ])ersonalities of his patients. The ques- 
tion res]>ecting the value of psychosomatic treatment 
is readily answered. This may be expected to have 
good results if tqtplied earl}-. In private practice one 
is limited by time factors and In- the usual lack of 
familiarity with technical psychological ])roblcms. As 
research progresses in thi> fascinating field, the re- 
sults will accrue to the education of the general man 
and internist. Everyone in medicine ought to read 
this book, for it marks the first real charting of 
a new method of .>-tudying jjatients, and, so far as it 
has gone, becomes the chief argument, on its own 
internal evidence, for the probable validity of the idea 
of mental and physical identity. Incidentally, Hoeber 
has made another e.xcellent production which leaves 
nothing to be desired by the fussiest of students of 
format . 

The Modern Management of Colitis. By J. Arnold 
Bargen. iM.D. 332 pp. 148 figs. Charles C. Thomas, 
Springfield. Illinois, 1943. Price; $7.00. 

This is an excellent book containing as it does de- 
tailed descriptions of all the nine different types of 
chi'onic ulcerative colitis together with a chapter on 
the irritable bowel and another on conditions which 
may be confused w-ith colitis. The book is beautifully 
illustrated and well documented, and the text is in- 
teresting. There is much on treatment and much 
valuable material on the handling of the many mis- 
erable complications which often come to plague these 
patients. 

Xo one who deals with these cases can afford to 
be without this book wdiich embodies Dr. Bargen 's 
enormous experience in the field. 
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'Tile case is jireseiired of an endometriosis wliicli was 
treated liy radium but complication due to reactions to 
treatment developed. These complications were brought 
under control -by drainage of a pelvic absce.s.s and by 
coloi.iom\‘. — D. A. Wocker. 


Ftxscx. !,: liilfsh'iui! vasciihr sclerosis. {The 
Hchrx^’ Med. J.. 2. 189/. 19-12.1 

"Intestinal vascular .sclerosis is a condition of the 
me.>cntcric blood vessels usually associated with old age 
and after accompanied by disordered bowel function. 

. . , The end result is a narrow rigid vessel which is 
unresponsive to the ever-changing circulatory requirc- 
tnents of the organs. supplied. ... In the mild, moder- 
ate. nr recaiialized forms of vascular sclcrosi.", few or no 
.syjiiptom." may be jire.sent." The chief clinical signs 
and .svmpnims in mtire advanced stages are abdominal 
distension, constipation, indige.stion and abdominal 
crani])^. 'rhe' condition is mo.st common in the .sixth 
decade anti later. I'els-en thinks that intestinal vascular 
sclerosis is only a topical manifestation of a more 
geiK'ralized condition of the vasctdar .system. The rel- 
ative ischemia and anoxemia in intestinal vascular 
sclerosis is believed to be responsible for the sxmptom- 
atnkigy. Tlterapy is based on considerations of the 
pathologic pliysiolugy* existing. Supportive measures 
wiien a cardiac conditiott is co-existent are recom- 
mended. Dietary limitations, intestinal aspiration and 
intestinal oxygenation are Inmeficial in relieving symp- 
toms. — G. Klenner, 


Kir.rov. Edward J,; Dh’crliriilosis uitd dku'rticitlitis 
oj the colon. (California and West. Med., V. .s8. P. 
341. 1943.; 

This is a common condition e.xisting in 5 to 15 per 
cent of the population. About 5 to 10 per cent of the 
cases develop complications and of these 12 to 20 per 
cent require surgical intervention. These divcrticulae 
do hot exist at birth, occur in the fourtli. fifth, sixth 
and .Seventh decades of life and are produced by obesity, 
constipation, flatulency, weakness in the longitudinal 
muscle fibres of the colon. .After the divcrticulae once 
deveiojx there is no way of eliminating them. — Cour- 
te.sy Hiological Abstract. 


Livi;r .xnd G.\r.i.HLADDi:K 

SiiAriRo. S., R)-»r.sn. M. H.. a.xd Cam m;u., H. 
A.' Prothrombin: z'nriablc effect of aulicoagnlanfs in 
liver disease. (Am. J. Med. .Sci., W 205, P. 808, June 
m3.) 

Plasma protlirombin time is suggested as being an 
index of the ability of the liver to elaborate prothrom- 
bin. ITolongalion of the pre-existing plasma prothrom- 
bin time in cirrhosis may- be indicative of failure of this 
liver function. The minimal dose of Dicumoral neces- 
sar\- to prolong )>rothrombin time in normal individuals 
was 100 milligrams: in liver cirrhosis less than half of 
this dose was found effective in prolonging prothrom- 
bin time, — G. Klenner. 


Micykr, K. a., Sthigman.x, F.. Poi’per. H. axd 
Walter.s, W. H. : Influence of zdtaniin A mctabalisni 
on Iher damage. (Arch. Snrg., \. 47. P. 26, fitly 
1943.) 

A'itamin A levels in the blood and \'itamin A con- 
tent of the liver were .studied before and after feeding 
large dosc.s of the vitamin. In conditions of liver dam- 
age the level of vitamin .-\ in the plasma is low. In the 
absence of dcmon.'-lrable nutritional deficiency, a low 
plasma level of vitamin A is indicative of functional de- 
ficienc)'. Presumably tlie liver cannot release Autamin 
.A from its stores and also there e.xists faulty absorp- 
tion of vitamin A from the intestine. ‘It is believed 
that large doses of vitamin A arc needed in hepatic 
cases in order to compensate for tlie decreased intes- 
tinal absorption. — G. Klenner. 

Dihi.k, j. if. iMci\IrcTiAi;i., J. a.vd Sherlock, S.P. 
V': Pathology — acn/c hepatitis: aspiration biopsy studies 
of epidemic, arsenotherapv and serum jaundice. (Lan- 
cet, 245: P. 402. Oct. 2, 1943.) 

T.ivcr biop.sy .studies by the aspiration method of 
Iversen and Koholm were made on 56 jiatients. Tlie 
usual ri.dv by hemorrhage is aliout one per cent mor- 
tality, but the authors found this risk to be such in only 
.severe cases witli jaundice. .A total of 126 transpleural 
inmctures were made. -Two patients with advanced 
disease or acute necrosis of the liver died after 48 
hours. The histologic sections were classified as to 
the extent of hepatic involvement, such as zonal, dif- 
fuse. or mixed diffuse and zonal, .Also noted was resi- 
dual fibrosis when seen in the healing stages. The 
histologic changes are described. The authors feel that 
the imnclurc aspirations are representative of the en- 
tire liver. They conclude their studies with evidence 
that c])idcmic jaundice is a hepatitis and not a duo- 
dcno-biliary catarrh. It is suggested that the damaged 
liver cells may accumulate bile because they are unable 
to excrete it. In 12 of 56 cases, 50 per cent of the 
hepatic cells showed histologic damage, but the normal 
course was to com])lcte recovery. It is agreed that 
sub-aculc or acute necrosis and cirrho.sis could follow 
epidemic hepatitis. No histological criteria could be 
determined to differentiate the lesions from epidemic 
hepatiti.s. arsenotherapy. or scrum inoculations. — Wil- 
liam D. Heamer. 


TiiEKAi’Etn-rcs 

Anglem, T. j. and Clute, 11. M.: Intrapcritoncal 
ii.sc oj sulfonamide in gastrointestinal resections. (A'cto 
England /. iMcd., V. 229, P. 423, Sept. 1943.) 

From their e.xperience with the local intraperitoneal 
use of sulfonamides in 75 cases of digestive tract sur- 
gery, the authors are convinced that tlie procedure is 
extremely valuable. The sulfonamide was applied 
along the suture line of the operated rdscus in doses 
not to e.xcced S grams. No peritonitis deaths were 
present; the only death among the 75 jiatients was not 
due to intraperitoneal infection. A toxic reaction, in 
the nature of hepatitis, was seen in only one case and 
was not fatal. — G. Klenner, 
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Wotr, S. : Relation oj gastric junction to nausea in 
man. (/, Clin. Ivzvsf., V. 22, P. 877, Mov. 1943.) 

Studies were made on 2 normal subjects and on one 
with a large gastric fistula. Wliile supine, a record- 
ing of pressure changes was made by means of an in- 
flated intragastric balloon. Srveating on the forehead 
was noted by resistance changes recorded by the 
Wheatstone bridge. Color and pulse rate were also 
noted. Nausea was induced by caloric vestibular stim- 
ulation, swinging or rotation, or fear and withdrawal, 
in all, twenty-five studies were made. A decrease of 
gastric motility occurred within one minute after stim- 
ulation, and antedated nausea. The other objective 
symptoms, pallor, sweating, salivation etc. occurred in 
two minutes. An actual feeling of nausea was not al- 
ways induced even when the gastric contractions were 
interrupted, and lone decreased. When a combination 
of prostigmine and atropine were given nausea did not 
occur. No undesirable side effects were imted (i.e. 
severe cramps, dryness, etc.). However, gastric mo- 
tility continued and was not stopped even by severe 
stimulation or by inducing gagging. Nausea occurred 
onl}’ during gastric rcla.'cation and hypomotility. — Wil- 
liam D. Bcamer. 

rATnoi.oc.Y 

PcAcocK, P. R. .Axn Bfck, S. ; Multiple mesenteric 
sarcomata in rats folloxving ingestion oj heated lard. 
(Brit. /. Exp. Path.. V. 24, P. 143. Aug. 1943.) 

Rats were maintained on a diet to which lard heated 
to 220® or 350®C. was added. Of 71 animals that sur- 
vived 300 days or more. 4 developed multiple mesen- 
teric sarcomata. No parasitic infestation was respon- 
sible for the sarcomas. If the diet to which the heated 
lard was added Avas restricted consisting of bread or 
potatoes and milkl, there also developed benign gastro- 
papillomatosis. The conclusion is reached that the 
heated fat develops a factor capable of inducing malig- 
nant mesoblastic tumors along the path of its absorp- 
tion. — N. N. Underhill. 

Hartjtan-, F. \V. axd Romi:.\'ce. H. L. : Liver ne- 
crosis in burns. (Ann. Surg.. V. 'IIS, P. 402, Sept. 
1943.) 

The substances commonly used to treat skin burns, 
.Mich as tannic acid, silv'er nitrate, and other coagu- 
lants, may in themselves cause tissue injury. This in- 
jury is in addition to that known to be produced by 
the bum itself. By animal c.xperimentation. the au- 
thors have shown tliat tannic acid wet packs are more 
likely to produce liver damage than tannic acid in the 
dry form or as a jelly. Silver nitrate and ferric chlo- 
ride solutions were also found to result in a lower num- 
ber of liver damage cases. — F. E. St. George. 

Abels, J. C., Kupel, C. W., Pack, G. T., and 
Rhoads, C. P. : Metabolic studies in patients with 
cancer oj gash’oinicstinal tract. XP. Lipotropic prop- 
erties oj inositol. (Proc. Soc. Exp. Biol. Med., V. 54, 
P. 157, Oct. 1943.) 

Previously these authors had shown that the livers 
of patients with cancer of the gastrointestinal tract 
were infiltrated with fat They also found that pa- 


tients with gastrointestinal cancer had normal livers if 
they received lipocaic the night before laparotomy. 
Since lipocaic contains both choline and inositol in 
large amounts, and these are lipotropic by themselves, 
it became a question of which constituent of lipocaic 
was responsible. In this study on 10 patients with 
cancer of the gastrointestinal tract, it was found that 
the liver fat was reduced to one-half of that of a con- 
trol group after the ingestion of inositol alone. — N. N. 
Underhill. 

Handler, Philip and Bernheim, Frederick; The 
effect oj choline deficiency on the jat content oj re- 
generated liver. (Jour. Biol. Chew., V. 148, P. 649, 
1943.) 

Liver regeneration in partially hepatectomized rats 
proceeded rapidly in choline as well as mixed choline 
and thiamine deficiency and wiien the growth of the 
entire animal was depressed by the ingestion of exces- 
.sive amounts of nicotinamide While the regenerated 
livers of the choline deficient rats showed the usual 
fatly infiltration, the fat content of the regenerated 
livers of the choline-deficicul rats uhose growth was 
depres.sed by tliiamine deficiency or by nicotinamide 
feeding was sliglitly below normal. It is suggested 
that the development of fatt\ livers in choline deficiency 
can proceed only when all other dietaiy factors will 
[lermit the growth of the wdiolc rat rather than merely 
the growth of the liver. The efl'ect of deficiencies of 
members of the vitamin B comjilex in preventing the 
appearance of fatty livers due to choline deficiency is 
the result of an impairment of the over-all metabolism 
of the rat rather than some specific defect in the meta- 
bolism of the liver. — Phili]) Haiidlei. 

CiKELLi. A. P. ; Injluencc oj ingested bile on the in- 
crease in blood phosphatase produced by biliary ob- 
struction. (Rei'. Soc. Argentina Biol., 18, P. 53, 1942.) 

Si.x dogs had the common bile duct cut between 2 
ligatures; 3 received by stoni.ach tube 50-80 cc of bile 
daily. Blood phosphatase rose in all the animals in a 
similar manner; it was, therefore, not due to lack of 
bile in the intestine. — Courtesy Biological .Abstracts. 


METABOLISM AND NUTRITION 

Handler, Philip: The effect oj simultaneous min- 
eral and choline deficiencies on liver fat. (Jour. Biol. 
Chem., W 149, P. 291, 1943.) 

Young male rats on a low protein, high fat diet 
which was deficient in choline and minerals grew 
slowlj" for two weeks and at the end of that time had 
moderately fatty livers. In the following two weeks 
the animals declined in weight and the liver fat content 
returned toward normal. Choline-deficient animals 
given adequate amounts of mineral salts, but whose 
food consumption was restricted to that of the mineral 
deficient animals, continued to grow slowly and devel- 
oped markedly fatty livers in the same period. — Court- 
e.sy Biological Abstracts. 

Eethell, Frank PI., Blecha, Almira and Van 
Sant, Jean Hastings; Nutritional inadequacies in 
pregnancy correlated 7vith the incidence of anemia. 
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(Jour. .Jiiier. Dietetic Assoc.. 19. P. 165, I943A 
Only a small number of 485 pregnant females in the 
rural North Central States met the present-day recom- 
mended dietary standards for pregnancy ; the incidence 
of anemia was 25.4 per cent and the occurrence of 
hypochromic anemia and dietary deficiency of iron was 
correlated, also macrocytic anemia witli inadequate 
protein intake. Dietary imstruction significantly in- 
creased the protective foods eaten. — Courtesy Biologi- 
cal Abstracts. 


Oberdisse. K.. ani> Fleckenstein, a.: The iiijlii- 
ciicc of ivor-tioie diet on diabetes nicUitiis; the first one 
and tin ee-quarter soar years. (Doittseh. med U'oehen- 
schr., W 68, P. 717, 1942.) 

A general beneficial effect on diabetes in war is due 
to diet rationing, particularly fat deficiency, which re- 
sults in a decrease of total calories consumed. Of 47 
patients with mild diabetes not requiring insulin, 39 
showed less hyjiergly'cemia ; of 91 with moderately se- 
vere diabetes requiring insulin. 48 were improved and 
only' 4 showed progress of the disease : but of 1 3 severe 
cases, only 5 were improved and 4 became worse. 
Dietary influences are most notable in diabetes of mild 
or' moderate severity. Prewar and present diabetic 
diets are prc'sented in detail. There are .sharp reduc- 
tions in the amounts of protein and fat. Depot-insulin 
promote.s better carbohydrate tolerance. Parallel find- 
ings arc noted for the first world war. and mortality 
of males and females from diabetes in Prussia is figured 
in 1908-1938. with a nadir in 1919. Influences of age 
and Sex on diabetes arc also discussed. — Courtesy Bio- 
logical Abstracts. 


Gregory, B. Ewing, P. L. and Duef-Wiiite, V. : 
Effect of insulin, ffliicosc, and glucose and insulin on 
the rale of metabolism of ethyl alcohol. (Proc. Soc. 
Biol. Med.. 54. 206, Nov. 1943.) 

Insulin and insulin and glucose have been_ used clin- 
ically' in the treatment of acute alcoholism. However, 
the literature is in conflict on the question whether in- 
sulin. either alone or with glucose, increases the rate 
of oxidation of ethyl alcohol. The present study con- 
sists of 24 experiments on 6 dogs. Ethyl alcohol was 
given by vein, in.sulin subcutaneously and de,xtrose by 
stomach tube. Blood alcohol detenninations were car- 
ried out repeatedly to the point where all the alcohol 
had disappeared. No evidence was found that insulin 
or insulin and glucose increases the rate of ethyl alco- 
hol metabolism. — iM. H. F. Friedman. 


Stetten, DE^^hTT, Jr., and Graie, GoiirREY F. • 
'I'he rales of replacement of depot and fatly acids in 
mice. (Jour. Biol. Chem.. V. 148. P. 509, 1943.) 

Discrepancies in the earlier results of various inves- 
tigators may have been due in some cases to the lack 
of essential dietary factors, notably pyridoxine and 
pantothenic acid, in the diets of the e.xperimental ani- 
mals. The animals in the present experiments were fed 
a high carbohydrate diet which included all the known 
e.vcntial B ritamins. For 5 days 7.5 per cent of fatty 
acid esters were added to thi.s diet; the.se contained 10 


atom ])er cent e.xcess deuterium. One group was 
killed, while the others w ere returned to the diet with- 
out deuterio-esters and killed at intervals up to 14 
days. The livers and carcasses w ere assayed separate- 
ly for fats and isotope. Initially the liver fatty acids 
were more than twice as rid) in isotofie as the depot 
fat. but its concentration fell off much more rapidly. 
The half-times of the removal reaction were; liver, 
about 3 day's; depot fat. about 6 days. The presence 
or absence of choline in the diet had little effect on the 
results. — Courtesy' Biological Abstracts. 


CniCK, H. AND Cutting, AI. E. M. : Nutritive value 
of the nitrogenous substances in the potato, as meas- 
ured by their capacity to support grotvth in young rats. 
(Lancet, 245: P. 667, Nov. 27, 1943.) 

Although the apparent digestibility' of the potato is 
lower than that of w'heat. the value of the nitrogenous 
substances in potatoes is somewhat greater for support- 
ing the growth of young rats. Adding sodium citrate 
to the wheat to produce an alk'aline ash did not change 
its value. A diet containing 9 per cent tuberin (the 
soluble protein in potato) was equal to one containing 
1 1 per cent whole wheat protein, but wa.s inferior to 
one containing 11 per cent casein. Milk protein is about 
20 per cent superior to potato nitrogenous substances 
in supporting growth of young rats. The authors con- 
clude that some portion of the non-protein nitrogenous 
substances complement the amino acids of the protein 
to jtroduce a mixture of biological value not less than 
that of the protein itself.^ — William D. Beamer. 

A’ines, R. AV. and Olsen, A. Itf.: Cardiospasm 
svith a.ssociafed pellagra: report of case. (Pioeced. 
Staff Meet. May Clinic., V. 18, P. 389, Oct. 20. 1943.1 

Despite inadequate vitamin and caloric intake in 
conditions of cardiospasm, frank vitamin deficiency 
states are rare. This is in keeping with the recognized 
fact tliat vitamin deficiencies are less likely to develop 
among staiving people than among people on poorly 
balanced diets. This may perhaps be explained in 
[lart b\' the lowered metabolism which accompanies 
starvation. 

Cases of cardiospasm showing an associated pellagra 
arc very rare. A ease is presented of a 50 y'ear old 
man with cardios])asm, extreme dilatation of the cso- 
]}hagns and marked pellagra. He was unable to cat 
solid foods and his weight decreased from 160 1’°^"'^ 
to 100 pounds during the year. Apiiroximately oOO 
milligrams of nicotinic acid amide was given intraicu- 
ousB each day. Striking improvement in the skin 
picture and in the patient's mental attitude \va-> notei 
on the fourth day, Si.x day.s after ^'itamin tlicrapy ’"R- 
begun treatment of the cardiospasm was instituted } 
means of hydrostatic dilatation. On (liscliargc tiic pa 
tient could swallow everytliing without difficulty. 

Vines and Olsen consider the po.ssihle role of TnAnini 
deficiencies in the etiology of the cardiospasm. 1 'D 
discuss the possibility that cardiospasm and luegaco on 
have a common etiology and discuss the syinptonia ir 
relief to be obtained from vitamin therapy. !'• 
Chocklcy. 
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An Explanation of Appetite 


By 

FREDERICK HOELZEL 

CHICAGO, IIX. 

Effect of a 33-day Fast 


F asting was primarily- introduced in the study 
of the effect of variations in the protein intake on 
gastric functioning, on hunger and on appetite to serve 
merely as an alternative to simple protein restriction. 
The original intention was to include only short fasts 
but a 33-day fast became included because I took ad- 
vantage of an opportunity to serve as a subject in a 
ps 3 'chologicaI study which called for prolonged fast- 
ing (16). Incidentally, it also seemed of' interest to de- 
termine the effect of prolonged fasting on gastric func- 
tioning, as revealed bj' the technique used in this study, 
for comparison with the results of observations made 
during prolonged fasting in 1917 (2). The diet used 
during a few weeks before the 33-day fast in 1925 con- 


cured earlier on other days. However, it should be 
noted that free acid was found in each of 21 aspira- 
tions, a peak volume of 90 cc. was attained (at 5:00 
P.M.), the rate of secretion or of accumulation of the 
gastric contents was relatively high, bile was absent 
and inverse relations between acidity and volume are 
indicated, at least after the interruption in the observa- 
tion period. In short, the general pattern of gastric 
functioning is more b’ke that of March 20 (Fig. 1) than 
that of May 8 or May 9, (Fig. 1). The observation 
period was evidently terminated at 8:00 P.M. because 
of growing discomfort associated with the approach of 
a period of gastric contractions. It is obvious that the 
interval between the periodic gastric contractions be- 



Figure 2>-^howlng gastric functioning «*urlng first 3 days of a 33>day fast. 


tained a liberal amount of protein but on the day be- 
fore this fast began the carbohydrate intake was made 
particularlj' high. 

Figure 2 shows the results of observations on gastric 
functioning that were made during the first 3 da^'s of 
the 33-day fast. The observation period on the first 
daj' of this fast, May 28, was interrupted during the 
morning when a blood sugar determination was made 
at the University of Illinois and the data secured late 
on that da\' (and also late on some other days) are not 
strictlj- comparable with data that were generally se- 

* From the Department of Physiology. University of Chicago Qncago. 
111. (Sec first Installment of this article In the March 1944 issue. It is 
completed in the present installment). 


came considerably prolonged during the last part of the 
observation period. A similar prolongation of the inter- 
val between periods, which incidentally included a peak 
of 135 cc. in the volume of the gastric contents, was ob- 
served after 5 :00 P.M. on March 16 when 32 aspira- 
tions were made during a continuous observation period 
of 16 hours (between 7:00 A.M. and 11:00 P.M.). 
Seven distinct “hunger contractions" and more or less 
borborigmi were noticed at the end of the prolonged 
(5-hr,) secretorv-motor period on March 16. More ob- 
serA-ations would nevertheless be needed to determine 
Avhether the gastric periodicity is generally prolonged 
in the later part of the da^'. 
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On the second day o£ the 33-day fast, May 29 (that 
is, after one day of fasting), the pattern of gastric func- 
tioning seems to have changed already to a tj'pe like 
that found on May 8 (Fig. 1) or after over two weeks 
of protein restriction. The acidity can be seen to have 
been sustained at a relatively high level during a large 
part of the time in spite of duodenal regurgitation. Epi- 
gastric tension was increased but gastric tonus appears 
to have been lower than on May 8 — ^perhaps because of 
some fasting effects. Onl}' two gastric contractions were 
felt — probably because the volume of the gastric con- 
tents was not reduced as much as on May 8 and duo- 


definite as during periods in which numerous contrac- 
tions were felt. During such a restless period, it is dif- 
ficult to think of anything but eating. But some food 
would also have been appreciated during the period of 
ease which followed the period of restlessness on May 
30 — after two days of fasting. 

Figure 3 shows further changes in- gastric function- 
ing produced by the 15th and 20th days of the 33-day 
fast. The gastric acidity as well as the volume of the 
gastric contents can be seen to have been definitely de- 
creased by the 15th day of fasting (June 11). A single 
gastric contraction was felt before a period of obvioii" 



dena! regurgitation was already becoming a more 
prominent factor as a result of fasting. On the next day 
(May 30) only extreme restlessness was e.xpericnced 
during a period in which “hunger contractions” would 
very likel)’ have been recorded by the balloon method 
of study. The restlessness appears to be e.xplained by- 
increased duodenal activity and perhaps also sensibility 
which is indicated by increased duodenal regurgitation. 
The restless period was followed by a period of general 
ease including gastric motor quiescence with an accum- 
ulation of secretions in the stomach. The rate of gastric 
secretion or accumulation seems to be already lower 
than it was on May 28. The oommonly manifested in- 
verse change in acidity and volume is not definitely in- 
dicated by the curves and this suggests that the gastric 
mucus secretion was not increased after the period of 
restlessness because no gastric contractions occurred 
which were felt. In other words, such occurrences sup- 
port the view that the increase in mucus secretion 
which usually follows “hunger periods” is stimulated 
by mechanical irritation produced by the “hunger con- 
tractions” when they are also felt. Tlie amount of 
mucus secreted would, however, depend partly also on 
the reserves for producing mucus. The desire to cat 
during restless periods like the one experienced on May 
30 when no “hunger contractions” were felt was as 


motor quiescence during which the secretions accum- 
ulated in the stomach (about noon). An inverse change 
in acidity and volume is here manifested. Duodenal re- 
gurgitation or bile contamination of the gastric con- 
tents is further increased. On June 16, the average 
gastric acidity- is somewhat higher than on June 11 but 
the average volume is lower. A notation on the original 
graph (for June 16) reveals that I felt quite well dur- 
ing the period between 2:30 P.!M. and 4:00 P.M. in 
which no bile was found in the gastric contents. The 
effect of drinking 500 cc. of water was incidentally de- 
termined on June 11 and 16. A higher peak in gastric 
acidity- would evidently have been found on June 11 if 
an aspiration had been made about 6:00 P.M. (be- 
tween the 3rd and 4th aspirations following water 
drinking) but the results on June 16 and on some other 
days clearly showed that the acidity was increased by- 
water drinking. One or more sharply- felt “hunger con- 
tractions" were also ahvay-s produced after the water 
(500 cc.) left the stomach. 

Figure 4 shows the ty-pe of gastric functioning found 
between the 25th day- and the end of the 33-day fast. A 
tendency to become more easily fatigtied and a lack of 
interesting findings made the observ-ation periods 
shorter toward the end of the fast. Low volumes and 
bile contamination of the gastric contents predominate. 
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Perhaps the pattern of gastric functioning during this 
period may best be described as tending to become dis- 
organized on a diminishing plane of activity'. A similar 
functional decline apparently occurs with aging. The 
fast was terminated after 33 days because water drink- 
ing then began to provoke some degree of nausea and 
it was thought that more prolonged fasting might make 
it difficult to retain food. However, the last two aspira- 
tions that were made before the fast was broken (at 
noon on June 30) sliowed that an appetite gastric se- 
cretion was stimulated by the preparation to resume 
eating and food proved to be well tolerated. About half 


other days shortly after the fast when no water was 
taken before the gastric aspirations were made. In 
short, the gastric acidity' was at first sharply increased 
as a result of re-alimentation after fasting. The volume 
of the gastric contents remained low at first but this 
was evidently due to a high gastric tonus and increased 
motility which tended to keep the stomach emptied in 
spite of increased secretory activity. The desire to eat 
became keenest about the fourth day after the fast was 
broken or at about the same time that the post-fasting 
gastric acidity' became highest. With further re-al- 
imentation, and particularly' because of a relatively high 
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Figure 4— Showing gastric functioning between the 25th day and last day of a 33>day fast. 


an hour after the reaction of the stomach was tested 
by taking some fruit juice, nearly' 2 pounds of beef- 
steak were consumed — a little too much so soon after a 
prolonged fast. The result of the blood sugar determin- 
ation which was made before the fast was broken was 
discarded as unreliable because it seemed to be too low 
(19). 

Effect of Rc-Alivtcutatiou After the 33-Day Fast 

Figure 5 shows the effect of using a diet relatively' 
high in protein, but occasionally restricted in total cal- 
ories. during 34 day's after the 33-day' fast. One object 
after the 33-day fast was to determine whetlier it would 
be possible to recover completely from • the fast in a 
period no longer than the fast. As a consequence the 
food intake became excessive on some days and this 
necessitated a restriction of the total intake on a few 
other days. The periods of observation on the “empty” 
stomach incidentally had to be made short to allow suf- 
fident time for eating and digesting food. On the first 
day represented in. figure 5 (July 2) some water was 
taken to relieve unusual thirst about an hour before the 
first aspiration was made. The volume of the gastric 
contents shows that the water had left the stomach but 
the water drinking may have made the gastric acidity a 
little higher than it otherwise would have been. How- 
ever, the gastric acidity' was nearly as high on a few 


protein intake, the gastric acidity', tonus and motility 
were reduced and the average volume of the fasting 
gastric contents became increased, although the rate of 
gastric secretion probably again became somewhat di- 
minished. “Hunger contractions” became vague and 
ceased to be of sufficient interest to be recorded after 
July 21. Similarly', bile contamination of the gastric 
contents, which had become extreme before the end of 
the fast, was promptly reduced by re-alimentation and 
did not seem worth being recorded after July 21. Re- 
covery from the 33-day fast was apparently completed 
in less than 33 day's. At least it then seemed that I was 
in better condition than before the 33-day' fast began 
and I felt that another long fast could be undertaken 
immediately'. Appetite and general gastro-intestinal 
functioning after the fast obviously served to promote 
a sufficient intake and utilization of food to insure full 
recovery' in so short a time. In fact, the chief difficulty- 
before recovery became practically completed was to 
avoid over-eating. 

Effect of a 41 -Day Fast 

The effect on gastric acidity of re-alimentation with 
a diet high in protein after the 33-day fast raised the 
question concerning what the effect would be of the use 
of a diet low in protein after a prolonged fast. To help 
answer this question and also for other reasons, another 
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prolonged fast, which lasted (iver 41 <lays ^001 
hours), was begtui 34 days after the 33-day fast was 
concluded. Figure 6 show.s the results of oh.scrvalkni.s 
luade during the first 3 days of thi.s fast. The protein 
intake was forced more or less 0 !i the day before this 
f.a.st began while the carbohydrate intake wa,s similarly 
forced before the 33-da\’ fast began. The practice of 
forcing food (eating as much as possible without over- 
taxitig one’s cap.acity) in anticipation of fasting .served 
partly as a means of making it easy to start a fast on an 
intended day, as there would he little desire tt> eat on 
the first day after a practically excessive fond intake. 


In any case, one result of this forced pre-fasting high 
protein intake was that no free acid w.as found in .any 
of 14 aspirations made on the first day of this fast 
(Aiig. 3). This contrasts sharply with the finding of 
free acid in all of 21 aspirations made on the fir.st day 
of the 33-day fast. It should incidentally be borne in 
mind that the findings on the first d,ay of the 41-day 
fast represent the extreme of effects on gastric func- 
tioning already illustrated in figure 5 and do not repre- 
sent the effect of a high protein intake on only one day. 
As indicated in figure 6, the first aspiration which was 
attempted at 9:00 A.M. on Aug. 3 showed that some 
food residues were still in the stomach. Hence, no at- 
tempt was made to determine the volume of the gastric 
contents at that time or at 10:30 A.M. when the food 
residues were found reduced. The absence of free acid 
while traces of food were present, as well as after all 
traces of food disappeared, illustrates a close relation 
which was generally found between the levels of gastric 
acidity during digestive periods (about 200 aspira- 
tions) and during interdigestive periods (erver 2000 as- 
pirations) during 1925-1926. In short, the interdiges- 
tlvc, basal, sponfaitcotts, contiuiious or jasfiug gastric 
secretion is an index o/ the potential digestive secre- 
tion. The curve representing the volume of the gastric 
contents .A.ug. 3 indicates a sluggish gastric secretory 
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activity (mainly mucoid). Periodic changes in motor 
activity or in an olhenvisc reiativtdy low ga.stric tomi! 
nevertheless occurred. On the hasi.s of almut 500 earlier 
tc^ts in wliich both the free .and tola! acidity of the fnst- 
ing gastric contents were determined, it can he said 
that a periodic change in hound .acid, inversely related 
to volume, occurred wlienever free acid wa.s ah.seiit. 
Gnnidcte anacitiily was never founr! and total add was 
Jtot (fetermined after about 500 tests because the •bound 
(fasting) acid was found to be practically unifornt 
wltoii free acid was present. On the second day of the 
41 -day fast (Aug. 4) or about 16 hours after the end 


of the observation period on the first day, sotne free 
acid was foutid. On the next day (Aug. 5) free acid 
was also - found and the rate of gastric secretion ap- 
pears to have been increased. It should however be 
noted that the gastric aspirations on Aug. 5 were made 
later in the day than on Aug. 4 but not later in the day 
than on Ang. 3. 

Figure 7 shows the findings on the 15th, 23rd, 32nd. 
and last days of the 41-day fa.st. They are similar to 
the findings during corresponding parts of the 33-day 
fast (Fig. 3 and Fig. 4), Bile contamination of the gas- 
tric contents again bccatne con.spicuons and slight nau- 
sea was finally also provoked by the mere drinking ot 
water. On the last day of the fast, the increased acidity 
at “A” suggests that an appetite gastric secretion was 
stimulated after I amiotmced my intention to break the 
fast. The preparation of some food began at “B’ and 
the fast was broken at 3:30 P.M. (Sept. 13). 

This fast proved to be less of an ordeal than the 33- 
day fast. M^anner (summer) weather and a somewhat 
lower gastric acidity evidently helped to make the fast- 
ing easier but it is also obvious that a fast of 41 days 
could hardly have been tolerated if I bad not recovered 
fully or more than full}' from the 33-da,v fast in the 34 
da\'s between the two fasts. 
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Effect oj Rc-Alhneiitatioii After the 41-Day Fast 

Aher the 41-da}' fast a diet low in protein was used 
tx) determine whether the gastric acidity would become 
higher than after the 33-day fast when a diet high in 
protein was used. From earlier personal experiences it 
was known that severe edema might develop with the 
use of an ordinary diet low in protein after fasting but 
it was then thought that edema could be prevented by si- 
multaneously restricting tlie salt (NaCl ) intake. Hence, 
both the salt and protein intakes were restricted during 
the first 14 days after the 41 -day fast. Edema never- 
theless developed. Tlie gastric acidity promptly rose 


adding salt to the diet before liberalizing the protein in- 
take. As previously reported (8, 12), added salt sharp- 
ly increased the gastric acidity and made it higher than 
at any time after the 33-day fast, as well as higher than 
at any otlier time in which the gastric acidity was de- 
termined during 26 years (2. S, 13). As a result of this 
increase in gastric acidity and also gastric or gastro- 
diiodaial sensibility, the further prolongation of pro- 
tein restriction became practically intolerable. Enorm- 
ous amounts of meat were then eaten and appreciated 
and the gastric acidity oonsequently again became 
rapidly reduced (8. 12). 



Figure 6— Showing gastric functioning during the first 3 days of a 41 -day fast. 


iibuve the levels observed during tlie fast but it did not 
become as high as the peak in acidity after the 33-day 
fast. This experience and observations made on an- 
other occasion when gross edema was manifested left 
the imjiressvon that an edematous condition tends to 
keep the gastric acidity more or less depressed or de- 
creases the production of lICl in the stomach. Ifow- 
ever, it now seems that this is the case only when an 
NaCl deficiency has been created. A transient XaCl 
deficiency can apparently be created even without a re- 
- striclion of the salt intake by the increased need of the 
organism for salt when hydration increases, and hydra- 
tion evidently increases after sufficient protein starva- 
tion in spite of NaCl restriction when the carbohydrate 
intake and possibly also the intake of some minerals 
other than NaCl is high enough. During the period of 
NaCl and jirotein restriction after the 41 -day fast, the 
attempts to satisfy intense hunger in spite of these re- 
strictions led to the nse of some foods like turnip top.'^ 
and carrot tops which were never eaten under more 
normal circumstances. Such foods were greativ annre- 
ciated at this time but they probably supplied the mini- 
mum of minerals that appear to be necessary to make 
the development of edema possible. An NaCl deficiency 
however seemed indicated Iw the fact that the desire 
for salty food became almost as great as the craving for 
protein-rich foods at this time. In any case, a keen 
craving for salt was probably as great a factor as ra- 
tional considerations in leading to the decision to try 


•An interrelation is here indicated between mitritionul 
hydration, salt-hunger, HCl production and protein- 
hunger. That is, a protein deficiency tends to promote 
the devclo])ment of edema or increases hydration which 
creates salt-hunger or increases the appreciation of salt. 
When the desire for salt is satisfied, the gastric acidity 
is increased and this apparently creates protein-hunger 
or increases the appreciation of protein-rich foods. After 
protein-hunger is satisfied, the edema or hydration pro- 
duced by a protein deficiency is remedied. Obviously, a 
.'■-elf-regulating mechanism such as this can be expected 
to function well only within certain limits. In any 
event, it has recently become dear (13) that edema- 
like hydration following fasting plays a physiologic role 
in modifying basal gastric functioning and appetite so 
that the type of food intake is promoted which serves to 
eventually restore the normal nutritional state and the 
normal pattern of basal gastric secretory and motor 
functioning. 

Effect of Different Soinres of Protein 
In the study of gastric functioning and appetite, meal 
(chiefly beef, veal and fish) was used as the main 
source of protein until after the period of re-alimenta- 
tion which followed the 41 -day fast. Meat was used be- 
cause, in personal experience, it served best to satisfy 
the appetite for protein. This satisfying effect seemed 
to be due to its power to reduce gastric acidity or 
(physiologic) hyperacidity produced by protein restric- 
tion. It therefore seemed of interest to find out wheth- 
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er the less satisfying value of other sources of jirotcin 
could lie explained b\' difTerenccs in their power to re- 
duce gastric acidity or hyjjcracidity. Hence, during sep- 
arate periods, the value of vising eitlier eggs, cheese or 
vegetable sources of jiroicin (nuts, beans ami wheat 
gluten n<nir) was detennined. When eggs were used, 
separate tests were made of the value of egg-white and 
egg-yolb. In one period, the value of using meat in 
.moderate amounts or with the total caloric intake re- 
duced was also vletcrmincd as excessive amounts were 
often used earlier in the study. In this connection, from 
5 to 9 half-hourly detenninations of the acivlity and 


averages of the 5 to 9 vletcrminati‘.jns that were made 
daily. The curves of acidity and volume show general 
inverse changes but it i.s obvious that the change.' in 
acidity were much greater than the change-S in volume. 
This is due to the fact that the protein and carlx)hy- 
dratc intakes often changed inversely while the total 
caloric intake generally remained relatively constant. 
As a consequence, most c/f the changes in the food in- 
take affected the acidity in the .same dircaion but af- 
fected the volume in oppo.silc directions or tended to 
keep it relatively constant. Nevertheless, exceptions to 
the general inverse relationship hetween the protein in- 



Fifiurc 7— .Showing gaitrle functioning on the 15*h. 23rd. 32nd ond last day of a 41-dar fast. 


volume of the gastric contents were made every morn- 
ing between Nov. 1, 1925 and Jan. 29, 1920. 

In -the earlier report on the cltcct of variations in the 
protein intake on gastric acidity (8). the protein, fat 
and total calorie intakes, as well as tlie gastric acidity, 
during this period were shown graphically but the in- 
cidental carbohydrate int.ake and the volume of the gas- 
tric contents were neither shown nor considered to he 
of significance. Thi.s, as explained in the first part of 
this paper, constituted a major error in the earlier 
work hut, at that time, it seemed of importance only to 
show that changes in the fat intake did not account for 
the changes in gastric acidity that were .attributed to 
the variations in the protein intake. The total calorie 
intake was shown only as evidence that the gastric 
acidit}’ could be reduced without an excessive meat or 
total food intake. Since then, however, it has become 
clear that total c.alorie restriction or undcrnutrition also 
reduces gastric acidity like a high protein intake but 
the effect of undernutrition on gastric acidity seems to 
be due to a reduction of the carbohydrate reserves and 
corresponding hydration (12, 13). This might have be- 
come evident already in the earlier study if the carbo- 
hydrate intake and the volume of the gastric contents 
had been taken into consideration as in figure 8. 

Figure 8 shows the gastric aciditj' and protein in- 
take, as well as the carlrohydrate intake and the volume 
of the gastric contents, during the period under consid- 
eration. The represented acidities and volumes are the 


take ami ineideiUat carhohydr.ate intake c.xplain some 
of the oh.-erved diffcreuces in the effects of the use of 
jiroteins from difTcrent sources. Tluis, egg-white, winch 
was used iu the coagulated fonn (excepting on one day 
when it was used raw, produced diarrhea and led to r 
rise in gastric acidity), at first seemed to have no value 
in reducing gastric acidity but the associated carbo- 
hydrate intake, as indicated in figure 8, was then ver\- 
high. I..ater, tlie associated fat intake was increased to 
make the fat intake with the egg-white more nearly like 
that involved in using egg-yolk. As the total calorie 
intake then remained relatively constant, the increase 
in the proportion of fat in the diet serv’ed to reduce the 
incidental carhohydmle intake and hence tilso the gas- 
tric acidity. During the pcriml in which meat and fish 
were used, the decrease in gastric acidity was evi- 
dently partly due to the low ctirhohydrate intake, which 
was then due to a restriction of the total calorie intalee. 
The failure of nuts (plus beans on one day) to reduce, 
or check a rise in, gastric acidity seems explained by 
the high carbohydrate intake which the use of such 
sources of protein involves. The effectiveness of gluten 
flour (80% gluten) in reducing gastric acidity 
very likely due to the very high (but relatively unpal- 
atable) protein intake and the reduction of the inci- 
dental carbohydrate intake that its use made possible. 
The use of dieese (mainly creamed cottage cheese) in- 
volved a much higher carbohydrate (and fat) intake 
than when meat and fish were used hut my impression 
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was that the lactic acid in cottage cheese also had a 
specific effect in preventing a sharp reduction in gastric 
acidity. The cottage cheese left the stomach rapidly and 
had a general laxative effect although it did not pro- 
duce diarrhea. The lowest level of acidity at the end of, 
or immediately after, the cheese period was due to the 
trial of limburger cheese on the last day of the cheese 
period. but it was not the direct or exclusive effect of 
the protein intake. Limburger cheese Avas tried because 
of a claim that it had a low fat content (as prepared in 
liurope). HowcA’er, the limburger cheese used (a Wis- 
CAUisin brand) was later found to have a fat content as 


take. Diuresis and excessive salivation were produced 
and the gastric acidity rose somcAvliat but not as sharp- 
ly as on the occasion when a high salt intake was tried 
after salt restriction following the 41 -day fast. How- 
ever, tlic general state of nutrition also differed consid- 
erably on the two occasions. 

THE HEARTBURN DUE TO THE USE OF 
SUGAR DIETS . 

At tlie beginning of this paper, the development of 
heartburn as a result of using mainly sugars as food 
was referred to. It should be obvious that an increase 



figure 8 — Showing the effect of variations in the protein and carbohydrctc intakes (lower curves) and 
of different sources of protein on the acidity and volume of the fasting gastric contents (upper curves). 


high as most other types of cheese. The large amount 
of limburger cheese used produced an apjjarent tox- 
emia or bacteremia which was responsible for the low- 
est depression in the gastric acidity. The toxemia or 
bacteremia cleared up and the gastric acidity rose again 
after about 48 hours but the depressed physical state 
produced in this experience discouraged immediate 
further experimentation inA'olving nutritional extremes. 

The results suggest that the preference for meat (in- 
cluding fish and fowl) as a source of protein is largely 
due to the possibility of using it “to hit the spot” with- 
out the necessity of incidentally consuming large 
amounts of carbohydrate and fat. Superior digestibility, 
satisfactory amino acid content, suitable physical char- 
acteristics, good acid binding power and taste (in the 
prepared forms) are evidently other factors. However, 
when the gastric acidity tends to be low, cheese, eggs 
or vegetable soairces of protein may be preferred be- 
cause their use would not be as likely to tax or reduce 
the gastric acidity further like the use of meat. 

During the first few days in December (Fig. 8) a 
high salt intake (about 20 grams on each of 3 succes- 
sive days) was tried after 7 days of salt restriction and 
with salt restricted another 7 days after the high in- 


in gastric acidity due to the incidental restriction of the 
protein intak-e Avas one factor in the development of the 
heartburn. HoAvever, another factor seems to be the 
effect Cff sugar or a high carbohydrate intake on gastric 
tonus, particularly on the tonus of the cardia. In eating 
candy after my main meal of the day in recent years, it 
Avas observed that the candy is generally appreciated 
until enough has been consumed to provoke a belch. It 
does not appear that reverse peristalsis (beginning in 
the duodenum) or nausea is here involved. The cardia 
simply seems to relax sufficiently to permit an escape 
of the SAvallowed air or gas in the stomach. This seems 
to be a physiologic consequence of a completely satisfy- 
ing carbohydrate intake Avhich explains the custom of 
Arabs and Turks, for example, to shoAV their apprecia- 
tion of a meal by belching. The Arabian and Turkish 
custom probably originated because of the effect of the 
liberal use of figs and dates in the diet but the bread 
eating Bavarian peasants also used to belch vociferous- 
ly in appreciation Avhen their stomachs Avere full. If, at 
such a time, the gastric acidit)' is within moderate 
bounds because of an adequate protein intake, the 
belching would n-ot be likely to produce heartburn but. 
if the acidity is high and the acid is not bound, as Avhen 
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an exclusive sugar diet is used, enough acid is likely to 
enter the esophagus with or even without belching to 
produce heartburn. 

BUCCAL FACTORS IN APIBiTlTF 

Alilunigh the evidence jircsented in the foregoing 
enijiha.sii'cs the iinjRjrtance of gastric or gastro-d\io- 
denal faciors in a])])ctite. the fact remains' that we are 
mainly aware of the apjireciaiion or lack of apjirecia- 
tion of food (and water) in the mouth. In the nit)uth 
region, taste, .smell, mucosal (tactile and other) sensi- 
bility, s.'divation and the ssv.allowing impulse are in- 
volved. Undoubtedly, foods are most intensely appre- 
ciated when they appe.-d particularly to taste an<l smell 
but taste and .<mell merely .seem to he the “last courts 
of ajtpcal.” Relatively blantl foods tire ajtpreciatccl 
when .-ippetile is keen and this appreciation appears to 
be largely imlejn-mlent of ta.sle and smell. It seems 
more like the apprecitition of water when very thir,..ty. 
In any c:ise. my impression is that the appreciation of 
bkmd jnoteius, fats and .starches is due to tlieir effect in 
combination with saliva, on the huccal nmcosa. .\ppre- 
ciaiioii hy the mucosa is prc.stimably mediated tuainly 
through the .syniitathetie nerve.s ami i.s therefore “in- 
stinctive.” We thus "know” what we like witlvnit 
knowing precisely why or how we (ike it. W'e hiYnuie 
aware of the salivary response and the tendency to 
swallow whatever is appreciated. Wc aisM observe t!\e 
incidental flavor or aroma of the food and thus taste 
and smell bc(N7me impnrtatU factors in an acf|uircd .ajr- 
petite. But the umdamcutal appreciation of food or 
basal appetite deiiends on need and ones condition, 
particularly the condition or readiness of the dige.stive 
tract to use food.. Carl.son drew a .similar cvmcln.sion .al- 
ready in 1916 (5). 

CUMMENT-S 

In this study, only a rough aualv.sis of the elYccts of 
some variations in the protein, carbohydrate, salt, water 


Nuvfam 4 
VotCMr U 

.and total calorie intakes on gastric functioning and ap- 
petite was made and mainly at the age of 36. A great 
deal i'A additional study will be needed concerning the 
efrecls of varfations in the food intake on appetite (hi- 
dnding saltv.aiion and the cfimpositron of saliva) in the 
two scxe.s, in individuals difTcring in constitution (par- 
ticularly in regard to the weight level attained or main- 
tained). in cases of anacidity, at different ages and nn- 
tlcr various crthcr conditioti,-. 

•Anyone sufTiciently imere.stcd can study some asjjtct 
of appetite on himself, h'or making ga.stric a.spirations, 
a perforated sou rnhhcr tidie with a lead sinker tied in 
the end and costing Ics.s than U) cents was preferred in 
my .study to sjiccial stomach ttthc.s and tips that were 
also tried. The knack of introducing or swallowing a 
tube with ease can very likely be actjnircd by n».-t in- 
dividnaU by jiracticing at first with tlie end of the tube 
coaled with :i little >-yriip or with anything else Shat will 
pn)mt)lc .swallowing. 

.SUM.MARY 

In a sclf-sindy of appetite, particularly th.e a.ojtetiie 
for {trotein-ricb foods, it was found ibai the bas,al 
gastric or gastro-dnodena! secretory and motor activity 
as well :is ejiigastric scns.ations varied with the )>rotein 
intake or reserve. The involved relatinn.s to protein 
needs seem to explain the plucsiologic rcgnlatioti of the 
protein intake, h was further found that the )<rolein, 
carbohydrate, .salt and water intakes or reserves are in- 
terrclatei! in atTeciiiig b.a.s.al gnstro-dnodenal function- 
ing ami appetite. Buccal factors in appetite are alTectcd 
by changes in imiriiion in ])arnHel with the gastro-diio- 
dcnal lartor.s but the common reference of the .apprecia- 
tion of food mainly i - 1 taste and smell merely sccnis to 
be due to a greater awareness of the flavor and aroma 
of ffTi'ds than of the more basic .satisfying cliaracteri.'- 
tics of relatively bland food con.stitnents. such as. many 
proteins, fats and starches. 
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FOREWORD 

T here arc a number of reasons for including a 
stud}’ of the present status of both vitamins A and 
D together in nutrition. In the first pl.ace, they are botli 
fat soluble vitamins. Secondly, their absorption from 
the alimentary tract is influenced to a considerable de- 
gree by those factors which interfere with fat absorp- 
tion generally. Thirdly. the\' both occur not uncom- 
monly in combination in natural sources. Their ex- 
tremely important role in nutrition is of course unques- 
tioned. 

An attempt has been made to outline the major role 
that these two fat soluble vitamins have achieved in the 
field of nutrition. For the most part only those facts 
have been presented that have stood the test of time 
and have achieved general recognition. Contributions 
of a controversial character which still remain primar- 
ily in the field of speculation have received only passing 
mention or have not been included. 

The generally accepted facts about vitamins A and 
D are in themselves contributions of a sufficiently bril- 
liant character and indicative of the march of medical 
progress in the field of nutritional research. 

Early History of the Role of Vitamins in 
Nutrition 

There are two main groups of alimentary constitu- 
ents. In the first group are those substances which 
yield energy as well as the building stones for the cre- 
ation of tissue. In the second group are the protective 
substances. Vitamins belong to this second group. They 
yield neither energy' nor do they enter into the chemical 
structure characteristic of the living cell, yet without 
their presence such transformations of food into energj- 
or structure are impossible. They are organic com- 
pounds essential for growth and function. The}’ there- 
fore make possible by their presence the transformation 
of energy as well as the metabolism of the living cell. 

Evidence of the existence of vitamin deficiency states 
is to be found in the writings of antiquity. The skele- 
tons of prehistoric man show changes which resulted 
from a deficiency of vitamin D (rickets) as tvell as a 
deficiency of vitamin C (scurvy). 

By the middle of the sixteenth century, the value of 
the juice of orange and lemon was discovered as a cure 
of scurvy. Somewhat later the value of fresh vegetables 
was discovered as an anti-scorbutic. These remedies 
were fihally popularized by Lind in 1757. 

It is interesting to note that the earliest attempt to 
treat successfully what is now recognized as a vitamin 
deficiency state (lack of vitamin A) was in the use of 
therapeutic measures to counteract night blindness. 
The livers of goats were recommended for this condi- 


tion by the old Greek, Roman and Arab physicians. 
Tlic ancient Hebrews recommended fish bile for this 
condition. 

Further evidence of the value of fish livers is to be 
found in the writings of the middle ages and the use of 
fish liver oils was later strongly recommended by 
Schutte in 1824. Additional evidence linking night 
blindness with faulty nutrition is to be found in the 
work of Hoefer (1657) and Von Bergen (1754). 

As will be more fully elaborated later, modern clin- 
ical and experimental procedures have verified fully the 
value of liver and particularly of fish liver as an excel- 
lent source of vitamin A. 

The original belief was that certain foods exerted 
their beneficial effect by overcoming toxic material 
present in the organism which was the actual cause of 
the disease. It was only later that the concept arose that 
it was an absence in tile dietary of a substance essential 
to the life process which was responsible for the nutri- 
tional disorders. Thus when the diet consisted of pro- 
teins, fats, carbohydrates, water and minerals, the an- 
imals died. Numerous experimental efforts were made 
which eventually proved that the life of an animal was 
impossible if fed only with the dietary constituents 
then recognized. Lunin, however, showed that when 
fresh milk was added to the same diet the animals sur- 
vived. This experiment indicated that in addition to the 
recognized constituents of the diet, there were un- 
known substances without which life was impossible. 

In 1897 came the epoch making report of Eijkman 
who proved experimentally that beri-beri was due to a 
food deficiency present in the rice bran and that this 
substance capable of curing the disease could be e.x- 
tracted from the bran by means of water or acohol. 
This was followed by the work of Holst and Frolich in 
1907, who demonstrated experimentally that scurvy 
was similarly a food deficiency disorder. 

Eventually the name vitamin was given to these com- 
pounds. (Funk, 1912). Ultimately, as is well known, 
many more vitamins were discovered and their chem- 
ical nature established. In many cases the artificial syn- 
thesis of these vitamins was thus made possible. 

The first experimental evidence of the importance of 
a fat soluble substance in the maintenance of normal 
nutrition was that of Steppe in 1909. He subjected 
milk-bread to extraction with alcohol and ether. When 
mice were fed on this extracted bread, they died. If, 
however, the extracted material was fed with the bread, 
the mice showed normal growth. Evidently a substance 
soluble in both alcohol and ether had thereby been re- 
moved, essential to life itself. 

Hopkins in 1912 showed the importance for the 
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Examination sliowed the persistence of unchanged 
carotene in the aliinentar\^ tract indicating that the 
change to vitamin A did not occur in the course of 
digestion but tliat it took place after tlie absorption 
into the blood stream. 

To show the importance of the liver as the organ in 
which the conversion of carotene to vitamin A took 
place he quoted the work of Buckle}' (1930) who 
noted that in cases of parenchymatous degeneration 
of the liver in cattle, this organ had a deep yellow 
color due to the excessive amount of carotene. When 
chemically ti'cated, large amounts of crystalline caro- 
tene were obtained. Since large amounts of vitamin 
A are normally present in the liver oils of cattle and 
only traces of carotene, the pathologic condition of the 


the necessity of converting carotene into vitamin A. 

A number of scientific investigators were perplexed 
by the fact that the yellow-red plant pigment, carotene, 
exhibits vitamin A potency although the vitamin A 
of fish liver oils is colorless. J ’aimer (Palmer, L. The 
Chemistry of Vitamin A and Substances Having a 
Vitamin A Effect. J.A.M. A. 110:1748, 1938) showed 
that of the yellow pigments in plants there were four 
that could be converted into vitamin A. namely, alpha, 
beta and gamma carotene and cryptoxanthin. In the 
process of conversion to vitamin A, these yellow pig- 
ments become almost colorless. The manner in which 
this change occurs chemically is shown by the follow- 
ing formulae as demon.strated by Karrer in the tran- 
sition of plant carotene to the vitamin A of fish liver 


Beta-Carotene Formula : 
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liver was evidently the etiologic factor in the failure 
of the conversion of carotene to vitamin A. Another 
evidence of the role of the liver in this process is the 
fact that most of the vitamin A is to be found in the 


oil. 

In the liver there is a hydrolytic process which 
breaks up the formula into identical molecules of 
vitamin A of the following chemical structure: 


\ / 




\C/ 


Vitamin A Formula : 




H 

C 


C.H3 

I 

-c> = 








CH* 




OH 


liver and only comparatively small quantities arc p:‘c>- 
ent throughout the rest of the body. The liver is there- 
fore not only the organ primarily concerned with the 
conversion of carotene to vitamin A but it is also the 
essential storage plant for this vitamin. 

This conversion of the provitamins A to vitamin A 
is believed to be caused by an enzyme, carotenase, 
apparently primarily in the liver (Olcott, H. S. and 
McCann, D. C. Carotenase. Transformation of Caro- 
tene to Vitamin A in Vitro. J. Biol. Chem. 94:185, 
1931). Olcott and McCann showed that carotene 
could be changed to vitamin A by incubating it with 
fresh liver tissue or with an aqueous extract of liver. 
They considered the agent responsible for this change 
to be an enzyme since it was destroyed by heat. 

There is considerable variation in the ability of 
various carnivorous animals to convert the proidta- 
mins A into vitamin A. Fortunately carnivorous ani- 
mals ingest a sufficient quantity of vitamin A contain- 
ing foods so that they are essentially independent of 


Alpha and gamma carotene and cryjito.xanthin how- 
ever arc supposed to produce only one molecule of 
vitamin A from each molecule of the provitamin. This 
is due to the difference in chemical structure of these 
particular provitamins. 

If the formula of vitamin A is studied it is noted 
that it has an alcohol group (-CI-BOH). re.sulting 
from retention of part of the water in the hydrol}'tic 
cleavage of beta-carotene. This alcohol group is ca- 
pable of forming esters when another organic group 
replaces the OH group. The variation in fish oils from 
the standpoint of vitamin -A potency is in part attrib- 
utable to the presence of the ester form instead of the 
alcohol group. 

Although the chemical relations involved in the 
change from the carotenoids to vitamin A have been 
shown, the reverse procedure, namely, the conversion 
of vitamin A to carotene has not been accomplished. 

Vitamin A is apparently the only vitamin which 
occurs as a result of animal metabolism, although the 
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provitamins are entirely tl\e result of plant metab- 
olism. 

The conversion of the provitamins, carotene anti 
cryptoxanthin, into vitamin A in the liver occurs 
tlirough the intermediary of an enzyme as jtreviouslv 
stated. The thyroid gland may also play a role in this 
process. Some of the experimental evidence to sus- 
tahi this claim has been obtained on thyroidectomized 
goats. Under normal oornditions with the thyroid in- 
tact, the goat converts carotene to the colorless vita- 
min A and the milk produced is white in color. When 
the thyroid has been removed, the tnilk is yellow in 
color. 

Further evidence suggesting a relationship of the 
thyroid to the ability of the organism to convert caro- 
tene to vitamin A is shown in the work of Clausen 
and I^IcCoord (Clausen, S. IF. ami McCoord, A. B. 

The Carotinoids and Fitaniin A oj the Blood. J.Pcdiat. 
13:635, 193S). They found that large amounts of 
thyroxin lowers the vitamin A content of the liver. 

In most cases of hyperthyroidism, the plasma carotene 
showed high values. The vitamin A content of the 
plasma, however, was low in all cases. 

Besides vitamin A which is found only in salt water 
fish and mammals, other similar substances have been 
described such as vitamin A> (Edisbnry, J. R., Morion, 

R. A. and Simpkins, G. IV. Possible Vitamin A‘, 
Nature. 140:234, 1937). Vitamin As is present in fresh 
water fish in addition to vitamin A. Small amounts 
of ^'itamin Ai however have been found in halibut 
liver oils in addition to vitamin A. It is rarely de- 
monstrable in cod liver oils and was never detected in 
whale liver oils. 

\'itannn A= has not been isolated in pure form nor 
has its exact chemical constitution been determined. 
Evidence, however, of the relationship of vitamin A 
and vitamin As is to be found in the fact that when 
carotene is fed to fish such as the perch, both of these 
vitamins are symthesized, thus indicating that carotene 
is also a precursor of vitamin Aj (Morton, R. A. and 
Creed, R. H. Conversion of Carotene to Vitamin A^ 
by Some Fresh-water Fishes. .Biochem. J. 33:318, 
1939). 

There is no evidence according to Wormall (Wor- 
mall, A. Annual Reports On the Progress of Chem- 
istry for 1938, 35:332, 1939) that vitamin Ai plays 
any significant role in the nutrition of the mammal 
although biologically' it may be the equivalent of vita- 
man Ai. Experimentally it has been shown that the 
livers of .rats fed with a concentrate containing vita- 
min As will on examination be found to contain this 
vitamin. 

A method of distinguishing between vitamin A and 
A^ has been recommended by Greenberg and Popper 
(Greenberg, R. and Popper, H. The Differentiation 
Between Vitamin Ai and A> Fluorescence Microscopy. 
Proc. Am. Physiol. Soc., 129:367, 1940) and depends 
on the variation in the nature of fluorescence of the 
two. Thus vitamin A shows a green fluorescence and 
vitamin Ai exhibits a reddish fluorescence. They found 
that in salt water fish a considerable amount of this 


UlGi-SlIVL DiSL.VSLS Volume u 

NL'MbFR 4 

green fluorescence characteristic of vitamin A wa^ 
demonstrable in the fat droplets of the epithelial celh 
of the liver. When e.xposed to ultra violet irradiation, 
this characteristic green fluorescence fades. A similar 
condition is to be found in the mammal. In the livers 
of fresh water fish, the green fluorescence is absent 
hut iti its place one can demonstrate a yellow-brown 
fluorescence distributed in a similar manner. This also 
fades on irradiation with ultra violet light. Fluores- 
cence microscopy therefore offers not only a means of 
distinguishing between vitamin A and vitamin A: but 
also enables us to determine the distribution of the 
two vitamins in various potential sources and demon- 
strates the fact tliat vitamin A is present in the livers, 
of salt water fish, while vitamin At is to be found in 
the livers of fresh water fish. Since it is the vitamin 
A that plays the predominating role in mammalian 
physiology, it indicates the importance of such a source 
as halibut liver oil coming from a salt water fish. 
When vitamin A was fed to the rat, fluorescence mi- 
croscopy was able to demonstrate its presence within 
the lumen of the stomach and also within the lunien 
and the wall of the small intestine. From there vita- 
min A could be traced by way of the epithelial lining 
and lymphatics to larger lymphatics, the main area of 
absorption being in the jejunum. Within several hours 
after feeding vitamin A to rats showing a deficiency 
state, the green fluorescence could be demonstrated in 
the Kupffer and adjacent epithelial cells of the liver as 
well as in the adrenal glands and ovaries. 

The origin of the precursors of vitamin A is to be 
found in plants, chiefly as carotene. These are ob- 
scured by the green coloring matter of the plant, tlie 
chlorophyl. Although there are apparent exceptions, 
there is a fairly parallel relationship between the rich- 
ness in carotene, and the amount of chlorophyl forma- 
tion in green leaves. Following the ingestion of green 
leafy' substances, the carotenes w'hich they contain are 
altered by' the body into vitamin A. What is promptly 
needed reaches the tissues of the body, and the excess 
is stored. Chickens and cows are able to transform 
the provitamins of grasses unfit for human consump- 
tion into vitamin A containing foods, which form good 
sources of this vitamin in an excellently assimilable 
manner, namely eggs and milk. Good sources of vita- 
min A are therefore to be found in green leafy and 
yellow vegetables, eggs, milk and milk products, such 
as butter, cream cheese and ice cream. 

The most important source of vitamin A is in the 
oils obtained from liver. This is so because the excess 
of vitamin A in the animal organism is stored mainly 
in the liver. 

The exact origin of the large amounts of vitamin A 
in fish livers is not clearly' understood. Many species 
of fish ingest plankton which though devoid of vitamin 
A may contain its precursors. These then may be 
transformed into vitamin A, and stored mainly in the 
liver. The huge reserves of vitamin A present in fish 
may also be due to the fact that they are able to utilize 
astaxanthin which is the predominant pi^ent m t le 
minute crustacea which are consumed in enormou'' 
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amounts by fish. A.staxanthia appears to be closely 
related to vitamin A and fish may possess the peculiar 
power of utilizing this substance and converting it into 
vitamin A. Whatever the method of transformation, 
the important fact is that the fish liver oils are an 
excellent source of the fully synthesized vitamin A 
(Morton. R. A. The Conslititiion and Physiological 
Significance of Carotene and Allied Pigments. Chem- 
istry and Industry 59:301, 1940). 

\^itamin A can be readily isolated from the liver 
oils by means of the vacuum distillation process. It 
was finally crystallized. (Holmes, H. N. and Corbet, 
R. E. The Isolation of Crystalline Vitamin Ai. J.Am. 
Chem. Soc. 50:2042, 1937). Isolated crystalline vita- 
min A from fish liver oils appears as pale yellow 
needles. A biologic assay of the crystals of various fish 
liver oils showed variations between about 2,000,000 
and 3,000,000 International Units per gram. It is de- 
stroyed by ultra-violet light. It is fat-soluble but in- 
soluble in water. 

Vitamin A heated in the presence of oxygen be- 
comes inactivated. Oxidation processes generally cause 
a reduction in the physiologic activity of the vitamin. 
Therefore to insure the retention of vitamin A potency 
in commercial preparations, methods are employed to 
prevent oxidation. Various antioxidants may therefore 
be added to the vitamin A preparations or in the case 
of fish liver oils, they are sealed in vacuo. 

The color test of Carr and Price (Carr, F. H. and 
Price, E. A. Colour Reactions Attributed to Vitamin 
A. Biochem. J. 20:497, 1926) is ordinarily employ’cd 
for the determination of vitamin A. To a solution of 
vitamin A in chloroform is added a 20 to 25% solu- 
tion of antimony trichloride in chloroform. A blue 
color develops which reaches its maximum intensity 
in ten seconds and then begins to fade promptly. The 
color is measured in a colorimeter and the value may 
then be checked against a standardized solution of 
copper ’Sulphate. Values obtained in this manner cor- 
respond fairly accurately with the method of biological 
assay. The Carr-Price colorimeter method is not ap- 
plicable to the determination of the synthetic prepara- 
tions of vitamin A. 

Although the pure crystalline vitamin A is avail- 
able, it has no great commercial significance because 
concentrates of vitamin A ma 3 - be obtained which are - 
clinically satisfactory. Halibut liver oil is one of the 
preferred commercial sources of vitamin A. In order 
to preserve the vitamin A in the fish livers, they are 
stored in cold under sterile conditions. Otherwise the 
vitamin A will be readil}' destroyed. 

The method of biological assay of determining the 
efficacy of a vitamin A preparation as recommended 
by the U. S. Pharmacopeia is as follows: Young rats 
whose growth has stopped because of a deficiencj' of 
vitamin A are made to gain weight by adding vitamin 
A. The results obtained are then compared with tliosc 
produced b\' the addition of an International Standard 
preparation of carotene. This standard as supplied by 
the League of Nations Health Organization is a beta- 
carotene of which 0.6 micrograni is the equivalent of 


one International Unit of Vitamin A. The preparation 
of the carotene employed was made from carrots by 
the method of Willstatter. 

The adaptation to darkness of the eye after being 
exposed to bright light is also used as a means of de- 
termining the minimum amount of vitamin A essential 
to the organism (Jeans, P. C. and Zentmire, J. Clini- 
cal Method for Determining Moderate Degrees of 
Vitamin A Deficiency. J. A. M. A. 102:892, 1934) 
(Feldman, J. B. Instrument for Qualitative Study of 
Dark Adaptation. Arch. Opthalmol. 18:821, 1937). 
This test depends on the fact that night blindness is 
one of the earliest manifestations of vitamin A defi- 
cienc}’, a point which will be discussed more fully later. 
Such eyes when examined may be free of any retinal 
pathology and yet Iw testing the individual for dark 
adaptation, earlv evidence of a deficiency .state may be 
demontrated. Various methods have been devised for 
testing the degree of night blindness by the use of 
adaptometers (Hecht, S. and Mandelbaum, J. Relation 
Vitamin A and Dark Adaptation. J. A. M. A. 112: 
1910, 1939) (Pett, L. B, Vitamin A Deficiency. Its 
Prevalence and Importance as Shozvn by A'cse Test. 
I. Lab. Clin. Med. 25:149, 1939). 

Clinically the dark adaptation phenomenon is famil- 
iar to us all. Thus on coming from the sunlit outside 
into a dark room it may take a long time before ob- 
jects become clear to the field of vision. If one walks 
into the dimly lighted theatre, from the brightly illu- 
minated street it may take quite some time before one 
is able to recognize either the audience or any vacant 
seat. After sometime however, the various objects in 
the theatre take shape and one may see fairly clearly 
the faces of the nearby people. This process is de- 
scribed as dark adaptation. 

When attempts are made to determine the degree 
of dark adaptation, various methods of a fairh' exact 
character are employed in order to determine the mini- 
mum amount of light which may be visible after defi- 
nitely stated periods of time. 

Another biologic method, the clinical significance of 
which will be discussed more fully later, depends on 
the demonstration of pathologic alterations in the ap- 
pearance of the vaginal smear, the result of a deficiency 
of vitamin A. 

Evans (Evans, H. M. and Bishop, K. S. On An 
Invariable and Characteristic Disturbance of Repro- 
ductive Function in Animals Reared on a Diet Poor in 
Fat Soluble Vitamin A. Anat. Rec. 23:17, 1922) 
showed that in the female, vitamin A deficiency leads 
to cornification of the vaginal mucuous membrane. 
This may be shown by the studj" of a vaginal smear. 
When however, ample vitamin A is added, the vaginal 
smear picture becomes normal. 

Finalh' the vitamin A concentration of the blood has 
been recommended as the most subtle procedure in the 
determination of the earliest evidence of subclinical de- 
ficiencJ^ (Yarbrough, M. E. and Dann, W. J. Dark 
Adaptometcr and Blood Vitamin A Measurements in 
a North Carolina Nutrition Survey. J. Nutrition, 
22:597-607, Dec. 1941) (Bodansky, 0., Lezvis, J. M. 
and Haig. C. The Comparative Value of the Blood 
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Plastiia J'ilatniii A Concentration and the Dark Adap- 
tation as a Criterion of Vitamin A Deficiency. Science 
94 :o7(J-o71 , Oct. 17, 1941). Diminution in the vitamin 
A concentration of the biooci, may indicate a snbclin- 
ical state of vitamin A deficiency long before there is 
any detectable evidence by the dark adaptation method. 

The Mode or Absoretion or \'iTAjrtA' A anp 
The Factors Invoeved 

There are a minibcr of factors which may produce 
a vitamin A deficiency state because of their interfer- 
ence with the absorption of the A'itamin even when ad- 
ministered in normal amounts. 

Bile and the Absorption of I'Atamin A 

The absorption of vitamin A is disturbed in the 
presence of jaundice, indicating the importance of bile 
(Greaves. J. D. and Schmidt. C. L. A. The Utilisa- 
tion of Carotene by Jaundiced and Phosphorus Treated 
Vitamin A Deficient Rais. Am. J. Physiol. 111:502, 

1935) (Greaves, J. D. and Schmidt, C. L. A. On the 
Absorption and Utilisation of Carotene and Vitamin A 
in Cholcdochcolonostomieed I'itamin A Deficient Rais. 
Am. J . Physiol. 111:4^2, 1935). In their experiments. 
Greaves and Schmidt used tlie vaginal smear tech- 
nique as a means of determining the absorption of caro- 
tene and vitamin A. An internal biliary fistula was 
established by anastomosing the bile duct to the ujiper 
part of the ascending colon, by mean.s of a small .silver 
cannula inserted into the bile duct which was then 
sewed into the colon. 

Those animals that were not operated but were 
maintained on a vitamin A deficient diet responded 
within a few days to carotene therap.v administyred 
either oralh- or subcutaneously'. The rats subjected to 
the side-tracking o])eration failed to respond to the 
oral administration of carotene, although a therapeutic 
response resulted from subcutaneous injection. 

The evidence indicated that the presence of bile in 
the small intestine was important for the alimentary 
absoqition of carotene. Vitamin A iiowcver, in the 
form of halibut liver oil was absorbed from the aliment- 
ary tract when administered orally even in the absence 
of bile, although less effectively under such conditions 
(Greaves, J. D. and Schmidt, Studies on the Vitamin 
A Requirements of the Rat. Am. J. Physiol. 116:456, 

1936) . 

The reason for the disturbance of absorption of 
A’itamin A in the absence of bile in the small intestine 
is apparently due to the fact that bile is essential for 
the digestion of fat. In the absence of bile, fat diges- 
tion is therefore seriously disturbed. Since vitamin A 
is fat soluble, its absorption will therefore also be 
materially affected by those same factors which im- 
pede the digestion and absorption of fat. 

In this connection, the case of Elschnig described in 
1899 and referred to in Blegvad’s article (Bleg^’ad, O. 
Xerophthalmia, Keratomalacia and Xcro-vs Conjnnc- 
tivac. Am. J. Ophth. 7:S9. 1924) is of considerable 
clinical interest. This was the case of a woman fi^’- 
one years of age who was icteric. Physical examination 
also showed evidence of an enlarged liver and gall 
bladder and the presence of keratomalacia, .•\utopsy 


revealed a carcinoma of the bile duct with occlusion 
preventing the entrance of bile into the intestine. The 
keratomalacia appeared to be the result of the disturbed 
fat absorption because of the absence of bile in the in- 
testinal tract. 

_ Xot only is there a disturbance in tlie absorption of 
dtamin A when fat digestion is incomplete because of 
the lack of bile, but a similar interierence may also 
result from a deficiency of pancreatic lipase, fClaiwii. 
S. IV. Dimits of the Anti-Infcctivc Vale of Provitanmi 
A (Carotene) J. A. M. A. 101:1384. 1933} an enzyme 
also essential for the digestion of fat. 

In this connection it is of interest that Breese and 
}bIcCoord (Breese B. B. Ir. and McCoord, A. B. Vita- 
min Absorption in Celiac Disease. 1. Pediat. 13:183. 
1939) found deficient ahsorption of vitamin A in a 
case of cystic fibrosis of the pancreas. 

The Absorption of Carotene as Compared with 
Vitamin A 

The superiority of the active vitamin A as coiii- 
pared with carotenes from the standpoint of aI)sorpti-Tii 
was shown by Clausen and McCoord (Claii.sen. S. II'. 
and McCoord, A. B. The Carotinoids and Vitamin 
A of The Blood. J. Pediat. 13:635, 193S). They 
shou ed that when young infants arc fed puree of carrot 
or solutions of carotene in oil, there is a slow rise in 
the level of plasma carotinoids. The ma-ximum level 
may not be reached before at least twenty-four hours. 
When however, large closes of halibut liver oil as a 
source ol vitantin A are adntinistered, escamination 
of the plasma shows a maximum concentration in four 
hours. 

This e.xperiinental evidence would indicate the supe- 
rior ralue of active vitamin .A. containing substance', 
particularly when an attempt is being made to over- 
come as promptly as po.ssible a suh-clinica! or clinical 
deficiency of this vitamin. 

Effect of Short-Circuiting Operations on Vitamin .1 
Alnsorption 

Short circuiting of ingested food interfering serioudy 
witii digestion and absorption was the cause of u’ght 
blindness in the case described by Wilbur and Euster- 
man (IVilbur, E. L. and Euslcnnon, G. B. Xntritioml 
Night Blindness. J. A. M. A. 102:364. 1^34). In their 
case a gastr-o-colic fistula had developed secondary to 
gastric surgery. Most of the ingested food therefore 
passed directly into the colon. Normal digestion which 
occurs priinarily in the small intestine was therefore 
seriously interfered with. When the gastro-colic fistula 
was repaired so that small bowel digestion and absorp- 
tion again became possible, the night blindness clisap- 
peared", owing to the effective utilization of vitamin A. 

Vitanrn A Absorption and Coeliac Disease 
The fact that vitamin .A is rapidly absorbed from the 
intestinal tract, showing maximum absorption in the 
blood in three to five hours is employed as a test ol 
the efficiency of intestinal absorption. According w 
this test, the* vitamin A in the fonn of halibut liver ot 
is administered by mouth, and a further study of the 
vitamin A concentration of the blood is made in t irce 
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to five hours. In the jiresence of coeliac cli.scasc. Ches- 
nc}- and AlcCoord (C/icsney, J. and AIcCoord, A. B. 
Vitamin A of Scrum FoUotving Addministration of 
Halh’cr Oil in Normal Children and in Chronic Stea- 
torrhea. Proc. Soc. E.vptl. Biol. Med. 31:SS/, 1934) 
observed tliat the rise of vitamin A in the scrum was 
considerably less than in normal children. With clin- 
ical improvement in tlie condition, there was a marked 
rise in the vitamin A content of the serum. 

Brecse and kIcCoord (Breese, B. B. Jr. and Mc- 
Coord, A. B. J'itamin A .Ht.^orption in Celiac disease. 
J. Pediat. 15:1S3. 1959) studied the absorption of vita- 
min A in ten cases of coeliac disease. After a basal 
blood determination was made, the child sufTering from 
the disease was given (ish liver 'jil in quantity furnish- 
ing 7.000 U.S.P. units per kilogram of body weight. 
Blood determinations were then made 2. 4, 6, 9. 12, 
and 24 hours later. These tests showed tliat the child 
with coeliac disease was unable to absorb vitamin A 
even after treatment, with the same efliciency as the 
nonnal child. 

In coeliac disease, the serum and plasma may be 
colorless because of the diminished amount of caro- 
tene. Tile vitamin A content may also show a marked 
diminution unaffected by the ingestion of halibut liver 
oil because of poor absorption from the alimentary 
tract. Thus a diagnostic procedure in the establishment 
of the presence of coeliac disease is the demonstration 
of a failure of a rise in the vitamin of the plasma 
after the ingestion of halibut liver oil. Such a finding 
would lend support to the diagnosis in addition to the 
presence of increased fat in the stool and a ‘‘flat" 
blood sugar curve. 

That absorption of vitamin A is disturbed in the 
jircscnce of coeliac disease was also shown by Hcy- 
mann (Hevmann. I!'. Absorption of Carotene, Am. J. 
Dis. Child'. 51:273, Feb., 1936). 

Fat and J’itamin A .-Ibsorption 

The relation of fat to vitamin A absorption in differ- 
ent individuals when the same amount of the vitamin 
is ingested, is indicated by the work of Wilson, Das 
Gupta and Ahmad (ll’ilson, II. E. C.. Das Gupta. 
S. M. and Ahmad, Bashir. Studies on the Ab.wrption 
of Carotene and J^itamin A in the Unman Subject. 
Indian J. M. Research. 24:807-811, Jan., 1937 ). When 
the diet contained no fat, onl}' fifty percent of the caro- 
tene ingested by the human subject was ■absoi'bed. 
When, however, a moderate amount of fat was in- 
cluded in the diet, the absorption of the carotene from 
the alimentary tract was increased to about ninety per 
cent. 

All of these factors indicate the importance of a 
liberal supply of vitamin A well above that essential 
f'Or the maintenance of ordinary health, in order to 
make sure that accidental factors will not interfere 
with the sufflc’cnt utilization of vitamin A, not only 
for the momentary needs but for ample storage during 
periods of uncontrollable depletion. 

Mineral Oil In Relation to J’itamin A Absorption 

That mineral oil may interfere with the absorption 
of Vitamin .A is indicated by the work of Dutcher, 


Ely, and Honeywell (Dutcher, R., Ely, J. O., and 
Iloncyii'cll, 11. E. J^itamin Studies A'F. Assimila- 
tion of J^itamins A and D in Presence of Mineral Oil. 
Proc. Soc. E.rpn-, Biol, and Med., 24:953-955, June, 
1927). These authors demonstrated in experiments on 
rats that mineral oils possess tlie power of dissolving 
v'itamin A and depleting foods of this vitamin. Thus 
in one group of rats in which the stored supply of vita- 
min A had been depleted, a curative dose of butter fat 
was administered mixed with mineral oil, in the pro- 
portion b}' weight of 2.5 of mineral oil to 1 .0 of butter 
fat. Xerophthalmia developed and death occurred in 
three cases. On removing the mineral oil, xeroph- 
thalmia disappeared and growth recurred. 

Similiar results on the action of mineral oil in re- 
moving fat soluble vitamins from food have been noted 
in the experimental observations of Burrows and Farr 
(Burroivs, M. T., and Farr, JP. K. The action of 
Mineral Oil per Os on the Organism. Proc. Soc. E.vp. 
Biol, and Med.. 24:719-723, April, 1927). 

Jeans showed as a result of animal experiments, that 
when mineral oil is ingested some of the vitamin A is 
carried awa}' with it in the feces, thus further verifying 
the work of other observers. (Jeans, P. C. Vitamin 
Deficiency in Childhood, Minnesota Med. 16:688. 
Nov.. 1933). When the amount of vitamin A admin- 
istered is therefore barely sufficient a deficiency of vita- 
min A may develop. This however, may be readily 
overcome by the administration of larger amounts of 
vitamin A. He described the case of a child with de- 
ficient dark adaptation which could not be cured even 
though fish liver oil was administered for several 
months. When she was deprived of the mineral oil 
which she had been taking, her vision promptly be- 
came normal. 

J^itamin A Ab.wrption and Infections 

It has also been shown that the rate of absorption 
of carotene is diminished in infants as a result of some 
infections (Hcymann, If’. Absorption of Carotene. Am. 
J. Dis. Child. 51:273, Feb., 1936). Heymann showed 
a greatly diminished rate of absorption .of carotene in 
pneumonia, grippe and sepsis. Although healthy chil- 
dren showed excellent absorption when carotene was 
administered in oil, the infants suffering from the 
infectious diseases showed a marked decrease of ab- 
sorption amounting to one-half that of the healthy in- 
fant. These infections therefore appeared to interfere 
with (he normal intestinal absorption of carotene. 

J’itamin ,4 Absorption and Tubcreulosis 

.Among a group of 197 tuberculous patients, Getz. 
Hildebrand and Finn (Gctc, H. R., Hildebrand, G. 
B. and Finn, M. J’itamin ,4 Defeiency In Normal 
and Tuberculous Persons, .ds Indicated by the Bio- 
photometer. J. A. hi. A. 112:1208-1311 , 1939) found 
that 53 percent showed evidence of vitamin A defi- 
cienc}'. In the non-tuberculous group only 1 1 jier cent 
showed such vitamin A deficiency. The deqree of 
vitamin A deficiency in the tuberculous individual ap- 
peared to parallel the seriousness of the pulmonary 
involvement. This evidence of vitamin A deficiency 
was present in spite of the fact that the diet apparently 
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confained an amount of vitamin A sufficient lor indi- 
viduals in norma! health and even tlioiigli 40 percent 
of the patients received an additional supply of vitamin 
A as fish liver oil, not in excess of 30 , units a day. 
This indicated that even in the presence of the added 
vitamin A intake the amount was insufficient 
for the prevention of a deficienc}' state. Larger doses 
of vitamin A therefore appeared to be essential not 
only in some non-tuberculous individuals but particu- 
larly in individuals suffering from tuberculous infection. 
Doses up to 200,000 units a day might be nccessaiy 
in refractorj' cases in order to obtain a normal biopho- 
tometric response. 

These are therefore added reasons for the addition 
not only of large amounts of vitamin A during health, 
but also of making certain that an ample supply is 
available in chronic disease. 'When prompt absorption 
of vitamin A is desired, this may be accomplished more 
effectively through the administration of natural con- 
taining sources of the actual vitamin A such as milk, 
egg and fish liver oils than through the carotenes. 

Vilamiii A Absorption and Other Disorders 

The absorption of vitamin A may also be disturbed 
in otlier disorders. Thus .Abels, Gorham, Pack and 
Rhoads (Ahds, J. C.. Gorltain. A. T.. Pack, G. T. 


and Rhoads. C. P. Metabolic Studies in Patients loilh 
Cancer of the Gastro-Iutcslinal Tract 1: Plasma Viia- 
inin A Levels in Patients with Malignant Neopiasiic 
Disease, Particularly of the Gaslro-Intesliml Traci J. 
Uni. Investigation 20:749-764, Nov., 1941) (Abels 
J. C., Gorham, A. T., Pack, G. T. and Rhoads, C. P. 
Metabolic Studies in Patients with Gastro-hitestiml 
Cancer: 111 Ihe Hepatic Concentrations of Vitamin 
A, Proc. Soc. Ex per. Biot, and Med. 48:488492, 
Nov., 1941) found a diminution in the plasma level of 
vitamin in 86 percent of patients suffering from 
cancer of the gastro-intestinal tract. 

The low plasma level of vitamin A in such patients 
was shown not to be due to an inability of the liver to 
store vitamin A. 

Page and Bercovitz (Page, R. C. and Bcrcovite, 
Z. The Absorption of Vitamin A in Chronic Ulcer- 
ative Colitis. Amer. Jour. Digestive Diseases, 10:174, 
May, 1943) studied twenty-five patients with chronic 
ulcerative colitis. Following the oral administration of 
100,000 U.S.P. units of vitamin A in the form of fish 
oil concentrates, the}' found a lower plasma vitamin A 
level than in normal controls. The disturbance may 
be best explained on the basis of disturbed absorption 
associated with diarrhoea. 

(To be continued in May 1944 Issue) 


Autonomic Pharmacolosy and Therapeutics of The Gastro-intestinal Tract’' 


By 

l.OUIS PELXER. M.n. 

rKOOKLV.V, XfcW VORK 


T he exigencies of luunan life require that individ- 
uals react properly to their e-xternal environment, 
and also that the cells composing the organs of the 
individual act harmoniously and do not thwart one 
another (i.e. react properly to the internal environ- 
ment). The cerebrospinal nervous system insures the 
optimal exterior conditions for life, and enables the 
individual tbroiigli bis sense organs, skeletal system 
and voluntary muscles to change his external environ- 
ment. The effect of the autonomic nervous system is to 
adjust the internal functions of the body, such as blood 
circulation, respiration, digestion and excretion so that 
they are coordinated for tlie benefit of the body cells. 
The metabolic operations of the body incident to the 
demands of everyday life cause certain clianges in the 
internal environment of the body, i.e.. changes in pH, 
body temperature and osmotic pressure of the blood, 
and therefore require adjustments by the organs of the 
body. These adjustments are made by' the autonomic 
nervous system. 

There is <me fundamental anatomical difference be- 
tween the cerebrospinal or “voluntary” nervous sys- 
tem and autonomic or “involuntary” nervous system. 
The fibers of the autonomic nen-ous system do not 
run directly to tlieir effector organs, but are inter- 
rupted at a break or synapse. Afany of these synapes 
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combine to form a ganglion. The post-ganglionic fibers 
come from these ganglia and then directly innervate 
the effector organs, i.e., stomach or other organs. 

However, the central nervous system and the auto- 
nomic nervous system can not be so definitely and com- 
pletely separated. For example, it is well known that 
most autonomic functions are under central nervous 
system influence. Pleasurable emotions promote vis- 
ceral functions, while unpleasant emotions suppress 
them. It has also been shown that there are groups 
•of cells in the hypothalamus, medulla, and midbrain 
that control autonomic function. These are tlie higher 
vegetative centers. Some of the functions controlled 
1)}' these centers are tlie contraction of urinary bladder 
uterus, the regulation of body temperature, the elim- 
ination of water and other functions less definitely 
studied. 

Autonomic activity, as a rule, is concerned with 
those functions which are carried beneath the levd o 
consciousness. Therefore, cardiac, gastro-infestma , 
endocrinological and other activities are dominated ) 
this system. Ivlost of the organs governed by auto- 
nomic nervous system are innerv'ated by both the sjm 
pathetic and parasimipathetic branches of this system- 
In general these divisions have opposing and counter 
balancing actions, thus maintaining nonnal tone m 
these innervated -organs. Hoivever, one division is no^ 
always an inhibitor or accelerator, for instance, para 
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sympathetic stimulation slows the heart and sympa- 
thetic stimulation accelerates it; while on the other 
hand, parasympathetic stiniulation activates the intes- 
tinal tract and sympathetic stimulation slows it. Over- 
activity or under-activity of either division upsets the 
delicate balance and causes disturbed physiological 
function. 

Sympathetic activity plays an important role in 
emergencies. The results are widespread, and (along 
with the activity of the central nervous system) takes 
the animal out of the hannful c.xternal environment. 
Parasympathetic activity is more localized and con- 
cerned with conseiwative and restorative processes (in 
the interna! environment.) Sympathetic activity is re- 
lated to catabolism or breaking down, while parasym- 
pathetic activity is related to anabolism or building up. 
The varying effect on different organs of even one of 
these si'stems is so comple-x, that we might c.Kpect 
complete chaos from its stimulation. Plowever, when 
we think of the purpasefulness of the reaction to that 
organ, we see how the effects in the different organs 
integrate with one another. For example stimulation 
of the sympathetic decreases the heart rate, causes a 
dilation of the coronary arteries, increases the blood 
pressure, dilates the bronchi, inhibits the gastro-in- 
testinal tract and liberates glucose into the blood. 
These activities are all directed to one purpose, since 
they prepare the body for an emergency. 

Stimulation of the parasympathetic system causes a 
restitution of the organism to a resting state when the 
stress is over. Sleep is induced, blood pressure and the 
heart rate is reduced, muscle tone is diminished, and 
the elevated blood sugar is depressed by the action of 
insulin. 

The sympathetic stimulants arc adrenalin, benze- 
drine, and ephedrine. The sympathetic inhibitors are 
ergotamine (gynergen) and ergotoxin. The parasym- 
pathetic stimulants are acetylcholine and its derivatives. 
Pilocarpine, physostigmine, and prostigmine have sim- 
ilar actions, although the mechanism is different. The 
parasympathetic inhibitor is atropine. The mode of 
action of these substances can be easily understood 
from the diagram on the next page. 

In view of the importance of the autonomic nervous 
system in visceral functions, it can easily be seen how 
important imbalance is to gastro-intestinal dysfunction. 
The general rule can be given, that in the intestinal 
tract the parasympathetic system is motor, and the 
sympathetic system is inhibitory. However, the sphinc- 
ters are considered to be innervated in opposite fashion. 

Some of the conditions of the gastro-intestinal tract 
that involve the autonomic nervous sytem will now be 
discussed. 

Cardiospasm: Cardiospasm or achalasia of the esoph- 
agus is a very interesting condition. It is consid- 
ered tO'be due to overactivity of the sympathetic sys- 
tem. This is proven by the fact that vagal section re- 
sults in cardiospasm. It can be seen how futile it would 
be to give atropine, as is usually given for tliis condi- 
tion. Atropine theoretically would make the spasm 
worse. Actually it does no good. Prostigmine has re- 
cently been given with success by the Michael Reese 
Hospital group. (1) 


Physiology of Gastric Secretion (2) : There are at 
least two phases of gastric secretion. One is the nerv- 
ous or vagus phase, in which the thought, sight, and 
odor of food produces impulses over the vagus nerve, 
thereby causing secretion of hydrochloric acid and 
gastric enzymes. This phase is abolished by vagal 
section and therefore atropine. There is also a chem- 
ical phase, in which a hormone called gastrin acts di- 
rectly on the fundus cells (of the stomach) without 
nervous intervention. Histamine acts in this way. In 
fact, it has recently been shown that gastrin and hista- 
mine may be identical. There is also an inhibitory 
factor present in the duodenum and jejunum called 
enterogastrone, which is excreted in the urine. This 
substance has recently been given by a research group 
in an effort to accelerate the healing of gastric 
ulcers. (3) In partial gastrectomy, for gastric ulcer 
the removal of the antrum abolishes the second or 
chemical phase of secretion of acid. The remainder of 
the secretion is neutralized by intestinal regurgitation. 
In some patients with a very high pre-operative secre- 
tion of acid, vagal section plus partial gastrectomy is 
sometimes done to insure achlorhydria and therefore 
prevent recurrence of the ulcer (4). 

Gastric and Duodenal Ulcer: The association of 
gactric and duodenal ulcer with parasympatheticofonia 
has been shown by many writers, especially Cushing 
(5). He showed that stimuli emanating from the 
central autonomic centers of the mid-brain (lesions 
of tuber cinereum) brought about gastric erosions, prob- 
ably by way of the parasympathetic system. Recently 
also, gastric ulcers were produced by histamine (a 
parasympathetic stimulant) by way of injection of a 
histamine-beeswax mixture into guinea pigs (6). 

In gastric and duodenal ulcer, hypersecretion of acid 
is an almost constant concomitant finding, which is in- 
direct evidence of a parasympathetic preponderance. 

Control of Pyloric Sphhictcr (7) : The control of 
the pyloric sphincter is considered to be somewhat as 
follows : 

Fluid gastric contents, plus increased intragastric 
pressure and decreased intraduodenal pressure opens 
the pylorus. The presence of acid in the duodenum 
closes the pylorus. If the rule mentioned earlier in 
this paper holds, the sympathetic system should influ- 
ence the pylorus b}' closing it. Actually it appears as 
if the vagus nerve is motor to the pylorus, because 
atropine reduces the tension and relaxes it. Its use is 
well known in pyloric spasm and the hypertrophic 
pylorus of infants. 

Division of the extrinsic nerves do not profoundly 
modify the mobilit)’- of the stomach or intestines (8). 
Section of the sympathetic or parasympathetic supply 
produces temporary changes only. Many activities of 
the gastro-intestinal tract involve onl}’’ the , enteric 
nervous s 3 'stems (Meissner’s and Auerbach’s-, Plexus 
in the submucosa of the intestinal tract). Certain types 
of motility, as for e.xample, rhythmic contractions are 
actually myogenic, but these are subject to continuous 
restraining influences exerted b}' the enteric nervous 
plexus. Over these effects reign the extrinsic sym- 
pathetic and parasympathetic nerves. 
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A great deal of pharmacological research has been 
done to obviate the disadvantages which limit the use- 
fulness of some of the autonomic stimulants and de- 
pressants. One of the most useful of these substances 
is prostigininc, a synthetic physostigmine-like prepa- 
ration, which stimulates the parasympathetic system 
without causing miosis or cardio-respiratorj’ depres- 
sion. 

Paralytic Ileus: One of the most important func- 
tional abnormalities that calls for a parasympathetic 
stimulant is paralytic ileus. The vagus-potentiating 
action of prostigmine is here so definite and obvious 
that it has been called a vagomimctic drug. Vagus 
impulses counteract the inhibitor}- influences of the 
sympathetic .system and so reinforce the strength of 
the gastro-intestinai muscles. Post-operative disten- 
tion is the common form of paralytic ileus that we 
see, and here the re.sults are no less than brilliant (9). 
Prostigmine methylsulphate, 1/2000, 2 c.c. is given 
ihtra-muscularly every four hours for three doses. Dis- 
tention disappears raj^idly. Catheterization is also ob- 
viated in many cases by virtue of the prostigmine 
effect on the sacral autonomic supply of the urinary- 
bladder (10). Prostigmine is also used to dispel 
shadow producing gas as a preliminary to abdominal 
roentgen examination (11). 

Spastic Constipation: Spastic constipation is con- 
sidered by some to be a pure parasympatheticotonic 
condition. It can be seen how futile the cathartics 
alone would be in its treatment. The treatment should 
also. include an atropine derivative to overcome the 
spasm of the colon. 

Megacolon: Megacolon is an interesting condition 
considered to be due to an imbalance of the two op- 
posing nervous supplies of the large bowel and anal 
sphincter, with a preponderant sympathetic activity 
(12). The result is an extremely dilated proximal 
lower colon, because of the inhibition of its tone, and 
the relative obstruction of the distal part. This is ap- 
parently demonstrated by the fact that spinal anes- 
thesia immediately increases the activity of the colon. 
Spinal anesthesia reduces or nullifies sympathetic activ- 
ity' on the gastro-intestinai tract. (13). Sympathectomy 
also increases the activity of the colon in tliis disease. 
The findings after both sympathectomy and spinal 
anesthesia is a bowel reduced to about half the former 
size. Prostigmine also helps these patients. 

There is some thought that most of the pathology 
of the gastro-intestinai tract may be largely' initiated 
by psy'chogenic influences (14). Since the vegetative 


nervous sy'stem forms the point of contact between the 
psyche and the soma, it is intimately involved also in 
psychogenic disturbances. Anxiety, for example, night 
cause an outpouring of acety-lcholine. This causes in- 
creased peristalsis or spasm of the gastro-intestinai 
tract, increased secretion and according to recent work, 
a local ischemia. Acetylcholine has been shown to have 
two actions, a muscarine-like action wliich is long last- 
ing and can be blocked by atropine, and ’a nicotine-like 
action which is rajiid, but brief. If these influences 
can be made to continue long enough there is bound 
to be a lowering of resistance of the gastro-intestinai 
tract which prepares the svay to secondary- invasion of 
liacteria, their toxins or other toxic substances. Per- 
haps this lowering of resistance may predispose por- 
tions of the gastr-o-intestinal tract to the effects of cer- 
tain deficiency states. It is interesting to speculate 
w-hat effect this phenomenon has in the production of 
a disease like ulcerative colitis or peptic ulcer. 


Parasympathetic 

Acelykholine 

Mccliolyl 

Histamine 


Sympathetic 

Epinephrine 

Benzedrine 


.Atropine 


} A 


h-rgotanime 


Cholinesterase 
Prostigmine binds this 
substance and nullifies its 
effect 


Amine Oxidase 
Ephedrine binds this sub- 
stance and nullifies its 
effect 


Some .Autonomic Drugs and Dosage 
A. Parasympathetic Stimulants: 

Prostigmine 

Oral — 15 mgm. tablet — repeat as necessary 
Subcutaneou.s — 1 .0-2.0 cc (1/200) every 4 hrs. 
Physostigminc 

Oral — 1/30 grain tablet — repeat as neccssary 
Subcutancous — 1 /20- 1 / 60 grain 
D. Parasympathetic Depressants: 

Atropine Sulfate — Oral or Parenteral — 1/10-1/60 grain 
Belladonna (Tincture) — Oral — 10-15 Minims three times 

daily 

Novatropine — Oral — ^2.5 mgm. tablets three times daily 
Sy-ntropan — Oral — 50. mgm. tablets three times daily 

C. Sympathetic Stimulants: 

Epinephrine — Subcutaneous — .2-.5 cc (3-S Minims) 
Ephedrine Sulfate — Oral — grain three times dail) 
Topical 'Afo-Z% as drops for nose 
Benzedrine Sulfate — Oral — 5-10 mgm. three times daily 

D. Sympathetic Depressants: 

Ergotamine Tartarate (Gynergen) — Oral — I mgm. 

(1/60 gr.) three times dadr 
Subcutaneous — J4-I cc (1 mgm. per cc) 
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Peptic Ulcer — Susgestins Malnutrition as The Etiology 

By 

ELIZ.ABETH STEELE. M.D. 

U-lXXtPEG. SIAKITOn.\ 


T his thesis is presented without details and with- 
out references, since the aim is not to prcrce any- 
thing but to suggest to research men and clinicians — 
for consideration and criticism, an approach to the 
study of the etiolog}', and especially to the study of a 
method for effective prophylactic treatment of peptic 
ulcer. 

The present accepted system for medical treatment 
of peptic ulcer is reasonably satisfactory, in that the 
ulcer can frequently be healed by strict medical treat- 
ment in a few months' time. It is the long-time threat 
of recurrence, and the tedious palliative and preventive 
care ferr }’ears which makes life miserable, with surgery 
as the final resort in many cases. Drastic surgical meas- 
ures may prevent recurrence of the ulcer witliout alle- 
viating associated symptoms, ■•'jr removing the under- 
Ijdng cause in patients unfiortunately so affected. The 
object here then, is to suggest for criticism a means 
of ridding these patients of . their ulcer diathesis. 

If it is suggested that the approach herein outlined 
is not rational, it is counter-proposed that if the treat- 
ment is beneficial to s-orme patients and harmful to none, 
it may safely and profitably be applied before science 
reveals the rationale. 

Present teaching is that the patient frequently is of 
a nersmus disposition and following the healing of the 
ulcer must live moderately, avoid excitement and 
worry, delegate responsibility whenever possible, fol- 
low modified ulcer dietar}' instructions, drink alcoholic 
beverages and smoke tobacco in great moderation — 
if at all. He must see his physician from time to time, 
and at the first sign of recurrence of ulcer symptoms 
begin again for an indefinite period the strict ulcer 
regimen. 

The theory presented is that the cause of peptic ulcer 
is to be found in sluggish inefficient liver action. Recent 
investigations indicate that the highly specialized liver 
cells may undergo varA'ing degrees of deterioration 
when a diet deficient in essential nutrients is taken, 
especially over a prolonged period of time. If the 
dietary deficiencies are not supplied, in time the de- 
generative processes become increasingly jjrogressive, 
and finally demonstrable microscopic and gross organic 
pathological changes occur in the liver parenchyma, 
possibh- through various precirrhotic changes to fully 
developed liver cirrhosis. 

Such diets may be low in proteins, fats, carbohy- 
drates, vitamins, minerals or calories. Recent research 
suggests that they are frequently low in certain essen- 
tial amino-acids and in members of the vitamin B. com- 
plex. 

It is pointed out here that men who do research on 
the liver have apparently not found peptic ulcer nor 
allerg>' (which is mentioned below) to be associated 
with liver cirrl-osis. However, it is suggested that in 


these cases of malnutrition (peptic ulcer and allerg}’) 
there may early develop a sluggish excretory function 
and diminished metabolic liver activity, with incom- 
plete preparation here of even available nutrients, par- 
tially due to interlocking action, for the further meta- 
bolic changes which occur in the tissues. This leads 
to faulty tissue metabolism, and in this instance gives 
rise to the areas -of so-called “lowered resistance" in 
the gastric and duodenal mucosa, whereby an irritant 
of endogenous origin — the HCl of the gastric juice, 
acts chemically on this area of mucosa in such a man- 
ner as to cause tissue destruction and ulcer formation. 

Again this idea may account for the central nervous 
theory of the cause of peptic ulcer as well. It has been 
shown at various times that organic lesions of the 
brain are at times associated with peptic ulcer ; also it 
has been demonstrated that increased HCl secretion 
in the gastric juice and increased gastric mobility may 
result — and commonly do result, from nervous excita- 
tion. It is here suggested tliat where peptic ulcers occur 
without symptoms or signs of demonstrable brain path- 
ology, the central nervous stimulation causing increased 
HCl secretion and increased muscular contractions of 
the stomach as occurs in tliesc cases during spasms of 
ulcer pain, may be caused by the same faulty tissue 
metabolism producing irritable local areas of lowered 
resistance in the brain substance, as causes them in the 
gastro-intestinal mucosa. 

Since some peptic ulcer cases and some allerg}’ cases 
have been found to benefit by similar treatment, men- 
tion is made of allerg}' and a relationship suggested. 
The process of peptic ulcer development then may be 
considered comparable to the production of allergic 
phenomena, in that here there is an area of lowered 
resistance on which an external irritant, the HCl of 
the gastric juice, acts to cause tissue destruction. In 
allergy there appears to be areas of lowered resistance 
in the tissues on wliich an irritant of endogenous or 
exogenous origin acts, resulting in the sudden alarm- 
ing reactions of allergy as occurs in asthma, hay fever, 
eczema, etc. In this process hi.stamine is conceded a 
leading role. When the cause of local ulcer formation 
in peptic ulcer cases and the cause of local allergic 
reactions are revealed the}’ mtiy he found to have a 
common basis. .Also otlier sudden reactions in the body 
in which the cause is now obscure, as in some cases of 
sudden heart failure, and even in some so-named 
menopausal symptoms. 

Sufficient experimental work has been done to in- 
dicate that some recurring allergic manifestations van- 
ish when the patient is prescribed a balanced diet. In 
such cases, especially where there have been nutritional 
deficiencies over a prolonged period of time, good re- 
sults are most consistently obtained, and obtained earlier 
when in addition to a balanced diet with sufficient 
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bulk, proteins, carbohydrates, fats, .vitamins, minerals 
and fluids, vitamin concentrates in generous dosages, 
and an iron salt are also prescribed. ^ 

The vitamins thus supplied here as a rule include 
vitamins A. D. C. and the B. complex. Liver extract 
for oral administration is always prescribed, and in 
some cases for intramuscular administration as well. 

In cases of malnutrition of any order or degree, in 
the absence of contra-indications, iron is given rou- 
tinely, even when estimation of the haemoglobin per- 
centage in the blood shows a normal reading. 

It was found in practice that a large percentage of 
cases of malnutrition did not respond fully until in 
addition to a balanced diet with vitamin concentrates 
and iron, a cholagogue in effective dosages was pre- 
scribed. On the other hand, as expected, cholagogue 
therapy alone has not been found effective. 

Where there is marked indication for cboloretic 
therapy, as a rule a moderately low fat, moderately 
high carbohydrate diet and a low meat diet is pre- 
scribed for a time. 

According to Beckman, the cholagogue of choice for 
medicinal use is bile salts. In addition to their action 
as a cholagogue they are considered to have a choler- 
etic and a cliolepoictic effect as well. The fact that 
effective dosage causes a flow of bile from the common 
duct whether the gall bladder has been removed or not 
proves the choleretic action. In most cases treated 
here at present a pharmaceutical preparation of des- 
sicated whole bile is used. 

Of a variety of symptoms indicating tlie use of a 
cholagogue in this practise, the two most constant are 
a sensation of fullness and distension or even pain in 
the upper abdomen frequently, and fatigue. The upper 
abdominal discomfort occurs most commonly follow- 
ing meals, especially when certain foods as fats, cab- 
bage, fried foods, etc. are served. This symptom occurs 
typically in cases of cholecystitis where gallstones ma}' 
or may not be present, and frequently is not relieved 
by cholecystectomy until a choleretic is prescribed. 

Incidentally, it is suggested that malnutrition as it 
applies to the liver and biliary tract may yet be found 
to be the chief cause of cholecystitis. 

The other most frequently noted symptom is fatigue, 
especially sudden attacks of fatigue, which cannot be 
accounted for bj' anything in the history of 3113 ' finding 
in the physical or laboratorv examination. These two 
symptoms are found to be troublesome in most if not 
ail the cases of allergj' seen and investigated. Other 
recurrent symptoms which are .sometimes relieved by 
cholagogue and balanced diet therapy are headaches, 
general and regloaial, and sore eyes, when no organic 
cause is found on examination, and many vague abdom- 
inal pains of inorganic origin. Also hyper-excitability 
and restlessness are relieved in really many of the 
cases so treated, and varying degrees of from mild to 
moderate mental depression. A number of these symp- 
toms are usually associated in peptic ulcer and allergy 
cases. 

Here is quoted a case of eczema illustrating that 
some svmptoms and signs of allerg}' are even accentu- 
ated with the above dictari- treatment including vita- 


‘^^’“"irates until a cholagogue is prescribed as 
well, rius paueiu, a woman of 34 years, wlicn first 
seen in October 1941 had for several years very itchy 
erythematous and oedematous areas 'of skin around 
the eyes and ears. These were more troublesome at 
times than others. For years there had been an un- 
natural fatigue a good deal of the time and an increas- 
ing mental depression. Slie did not enjoy meeting people 
as she seldom felt like joining in conversation. There 
had frequently been a sligiit sensation of fullness in 
tlie upper abdomen following meals. She had seen 
a number of doctors, one of whom prescribed dessi- 
cated thyroid gr. 1 daily six months previous to this 
•office visit. It had helped to relieve the fatigue a little. 
P.X. was negative e.xcept for the eczema. A balanced 
generous diet to include the above named concentrates 
was prescribed. In one week the patient was feeling 
considerahl)' better, but the eczema was worse than it 
liad ever been and the eyes ivere affected. There ivas 
considerable injection of the conjimctivae accompanied 
by iacrymation and photophobia. A cholagogue in 
effective dosages was now prescribed in addition to 
previously mentioned treatment. In a few days the 
eczema was gone. This patient was seen over a year 
later, she was feeling much better. The unnatural 
fatigue and mental depression had not recurred. There 
had been no recurrence of the eczema. 

It is recognized that patients with peptic ulcer may 
present a variety of symptoms. Some of these simu- 
late those of cholecystitis or liver dysfunction. When 
liowever, a diagnosis of gastric or duodenal ulcer is 
definitely made, by review of symptoms, Xray findings 
and possible gastroscopy confirmation, ulcer treatment 
is instituted, and the gall bladder symptoms are ignored. 
Under the beneficial influence of rest in bed, freedom 
from worry' and responsibility, strict • ulcer diet, etc., 
ail the symptoms gradually subside. During the long 
course of treatment the patient feels himself to be tem- 
porarily more or less useless, and often is not restored 
to full productive capacity to work even when the ulcer 
is healed, but — as has been mentioned, must continue 
a tedious modified treatment for years. 

Following are brief reviews of four cases of duodenal 
ulcer, illustrating the effect of treatment when the ac- 
cepted strict ulcer regimen is fortified by pre.scription 
of }>otent pharmaceutical preparations of vitamins and 
iron, and effective cholagogue therapy. .4 fnll-lwl- 
anced diet is prescribed as early as feasible. The vita-< 
min preparations, liver extract and iron arc given for< 
three week periods several times a year. Some p.itients 
seem to require cholagogue therapy once or twice a 
week for years or oftener; some require it for a few 
weeks only, and some, possibly where little liver dam- 
age has occurred, do not need it at all. 

Ca.se 1— Mr. C. B. 

Aye -10 it’fien first seen in November 1938. 

Ten years previously a duodenal ulcer had been 
diagnosed by his physician on the liistorv, symptoms- 
phvsical findings and Xray, There had been no com- 
plications, but the patient was very' ill and lost con- 
siderable weight. Strict sippy diet and alkaline pov>- 
ders were taken regularly for several UTOtiths .and oluc 
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oil — ly'j oz. in orange juice, 4 to 6 oz. t.i.d.a.c. A 
smooth diet had been taken a good deal of the time 
ever since, and alkaline therapy was still taken at times 
to relieve a burning pain in the epigastric region of 
the abdomen. 

For two or three years preceding this consultation 
there had been an intractable eczema in several areas 
of the skin of the body ; recently eczema had developed 
over the face and ears. During these years fatigue 
was increasingly troublesome and at times amounted 
to exhaustion. Constipation was becoming increasingly 
marked and there was a heavy, loggy sensation in the 
whole abdomen frequently. There was no sensation of 
fulness, nor tenderness on palpation in the right upper 
quadrant of the abdomen. 

Physical examination was chiefly negative except 
that the patient was under-weight and appeared very 
tired and “nervous". Laboratory findings, gastric an- 
alysis, blood and urine examinations were negative. 

The patient was prescribed a balanced diet, chola- 
gogue therapy, vitamin concentrates, an iron salt and 
liver extract per ora daily and intramuscularly every 
two or three weeks. 

June 30, 1943~As long as these medications are 
continued periodically this patient feels well. There 
has been no epigastric pains for years, nor eczema. 

Case 2— Mr. T. G. 

Age 35 when first seen in February 1940. 

For some time there had been symptoms suggestive 
of peptic ulcer. The pains in the epigastric region were 
becoming more troublesome. Xray examination at this 
time showed evidence of a duodenal ulcer. 

Treatment prescribed included rest in bed for a few 
weeks, a strict ulcer diet, alkaline powders, olive oil 
1J4 oz. in 6 oz. orange juice t.i.d.a.c., an iron salt and 
the usual vitamin concentrates. The patient was kept 
on a sm-aoth nutritious diet for three weeks after all 
pain had disappeared. He adhered to treatment for a 
few weeks, then omitted the phannaceutical prepara- 
tions. 

On April 10, 1943, thi5*^patient reported he had now 
been a bed patient for over two weeks. The ulcer pain 
had recurred severely two or three weeks ago, after 
he had been entirely free from it for a year and a half. 
He had seen a doctor who advised him to again go on 
the strict ulcer regimen. 

At the time of -this consultation the patient was ex- 
ceedingly uncomfortable. In addition to frequent 
spasm of ulcer pain, there was a fairly marked sensa- 
tion of fulness and discomfort in the upper abdomen, 
which had as j’Ct not been relieved bj' tlie prescribed 
treatment. There was a considerable degree of rest- 
lessness and insomnia was troublesome. 

A cholagogue in effective dosages, to be taken daily 
for awhile, was prescribed; also the pharmaceutical 
preparations of vitamins and iron as before. 

In a day or two the feeling of abdominal distension 
was relieved. In a few days the ulcer pains disappeared 
completely. In ten days — against advice, the alkaline 
powders were discontinued, a full diet resumed and 
the patient went back to work. 


June 30. 1^43. The patient is very well. If the 
cholagogue and dietary treatment are not continued 
consistently it is anticipated there will be further re- 
lapses. If treatment had not been begun early in the 
latest relapse it is entirely likely that tissue destruc- 
tion in the affected area of mucosa would have pro- 
gressed further, requiring months of special care to en- 
sure complete healing. 

Case 3— Mrs. M. P. 

Age 26 when first seen in office April 19. 1941. 

This patient had had the gall bladder and appendix 
removed several years previously. For many months 
now there had been frequently a feeling of fulness in 
the upper abdomen after meals ; also a vague burning 
pain in the epigastric region. Cabbage and fats were 
avoided in the diet. In November 1940 her physician 
had given a diagnosis of peptic ulcer, although no Xray 
had been taken. At that time she had been prescribed 
a smooth diet and alkaline medication. 

The patient’s chief complaint at this office visit was 
fatigue. She had been “lacking in pep’’ for a long time. 
A complete check was refused at this time, only a hur- 
ried physical examination was done. The patient was 
a little overweight; B.P. 100/64, pulse rate 66. other- 
wise the examination was negative. A B.M.R. was 
not done, an Xray was not taken, gastric analysis was 
not done. 

Treatment prescribed included a smooth nutritious 
diet with vitamin concentrates and iron, alkaline medi- 
cation, dessicated thyroid gr. 1 daily and a cholagogue 
in effective dosages. 

The patient was again seen June 10. 1941. There 
had been no abdominal pain since a few days following 
the last visit two months previously. For several 
months at this time there was no pain and the patient 
felt generally much better. Treatment was not fol- 
lowed after the first few weeks. 

On February 10, 1942, Mrs. P. reported that for 
several days she had not been feeling well. There was 
fairly severe recurring pains in the epigastric region ; 
the appetite was poor, with occasional emesis. There 
was no definite sensation of pain or fulness in the 
right upper quadrant of the abdomen. 

An Xra}' examination now confirmed a diagnosis of 
duodenal ulcer; also there was abnormal gastric re- 
tention following a test meal. Advice was that strict 
medical treatment for ulcer be prescribed for a few 
weeks, then if indicated surgery could be contemplated. 
However, the symptoms were again completely re- 
lieved by essentially the same treatment which had 
been followed in June 1941 as described. 

il/ny 1943 — At this time the patient reported she 
liad been free from abdominal pain for well over a year 
and feels very well. 

Case 4 — Mr. H. J. 

Age 2S at first office visit January 30, 1943. 

At this time the patient had frequent spasms of ulcer ' 
pains and complained of feeling tired most of the time. 
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1 here had never been a sensation oi iiilne-;s and dis- 
comfort in the right upper quadrant of the abdomen. 
He had been discharged from the army in December 
1942 following a iiemorrhage from duodenal ulcer. 
Following the hemorrhage he had been given treat- 
ment for the resulting anaemia. On return to work 
his physician advised him that he could take any diet, 
but to continue to take alkaline medication and milk 
regularly between meal,-, and whenever necessary for 


the relief of the ulcer i>ain. and to nvoi.) citni> fnu; 
}ukcB.^ Xo other medications were prc-cril>eu'. 

— "^he patient appeared loune- and he.-ilthv cs- 
cejit for a fairly marked pallor. 

Treatment jircseribed incliided all the ihinev pre- 
scrihcti in other cases in this seric^ except the cleiH- 
gogiie. 

April W. 1^43.- — There has been mi alKioniiaal join 
for weeks. The ]iaiieni looks and feels very we!!. 


Study of One Hundred and Twenty-Seven Cases of Arthritis 
(With Notes on Gastro-lntestinal Features) 


By 

JOnx A TUKNBUl-U M. D. 

JJ05T0X. >M55. 


A lthough much has been clone during the past 
decade to advance onr knowledge and increase our 
|.••^wers of control over that group of pathologic con- 
ditions u.sually designated as artlnitis, the entire sub- 
ject is still more or less obscure. It is not with the idea 
of making a new and .startling e.xpo^.ition, but rather 
of aciciiug to tlic mass of data already accimudatcd, and 
thereby strengthening the foundation upon wliirli wc 
maj' some day hope to erect a firm .superstructure of 
comprehension and treatment, that I am pre.senting 
this scries of cases coming under my pcrstmal observa- 
tion. To thi.s end the marshalling of even what appears 
to he trivial facts may not be without value, though to 
avoid the tedium of considering n mas» of detail I am 
— so far as possible — presenting it in tabular form. 

PcrsoUiil Histories 
Tabic 1 

Xo. of Casr\ Married Sinult Widowed 
kfak- 29 2« f< 

l-cnwh- W 4S 25 25 

Total 127 (s'! ol 28 

Comment on Tabic !: Female.', greatly predominate, 
the ratio being 3.4 to 1. fn regard to tltc marital .state, 
the ratio between tbe married atid widowed of both 
.sexes to tbe single is .3 to 1 ; of married and witlowcd 
unmen to single women a trifle less than tlirce to one; 
of married and widowed men to single men almost 4 
to L Other comparisons can be readily made. 

Cominenl on Table 2: Tlti.s i.nble sets forib tbe .age 
at which the patient was flrst affected by arthritis, and 
the number of years the disease bad been jirescut. The 
c.tsCs .arc grouped into ten tear, pcnrwls, slmwing the 
nuiuber of aftcc!e<] hi each dtvadc of life, and th.e .sex 
incidence. In the h-t cohnvn tlie age at onset i- con- 
Im.stcd with tlie age at which i-onsultaiion was first 
made sliown in the second column. 

Tab/e 3 

, lie !c :o IP wso sets ictc to'c Je«e 

5 F t-f 2) 2 

Cofnir.ent en Tabic Here we lave ilir figures 
o!-e;i/lv sliown >n TahU- 2, indKatiug the age decailes 
in' which p-airtU- rmue for consultation, enablmg u; to 
gain o«s.e iiUei o'* she tint- of life in which .artbntis )s 


most jircvalent. There is a .stc.ady increase will) e.adi 
decade uj) to the sixth ; thcretifter there is a decline a! 
first Mjualing the corresponiling rise in tlic fifth tiee.aiif. 
but then becoming much more rapid as the more ad- 
vanced ages are rtachccl. In my opinion this derline 
in the number of elderly and aged patients comiag 
for consultation is not because .'iribritis is Icss preva- 
lent at thc.sc ages, but bccaii.se the old look upon Jnim 
infirmities a.s incviiable at tlii.s time of life, and nnl.e 
no effort fo seek relief. There is urgent need for ptiiilir 
education on this particular jioitu. I'.flk'ient ex.'uniat* 
tion and treannem of tliesc elderly people would na- 
doubtcdly prolong life and make tlie deetiiiing \e.irs 
immeasurahly more comforlable and U'oful. Xo im- 
portance should he .aiiachcd to the find that my list con- 
tains no patients at certain age periods— -2! to 2.t for 
e.xamplc. In a larger series these ages would uiukail't* 
edit’ all be rtpresented. Of tbe earliest ye.nrs 1-lb 
these omissions lave more signifjeanre. My e.xpcririne 
Tabic 4 

OutJUon rcmjU M.tr Tout M»lf !«*! ’1'' 
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appears to coincide closely witli that of other observers In a secoiul, five-year period there are 27 cases that is 

tliat though arthritis jitay afflict persons of any age, it 27 patients had suffered from arthritis for 10 years be- 

is rare before adolescence. Of my two patients in the fore seeking relief by systematic study. In all periods 

eighth decade, one consulted me because of the joint it will be noted that females had suffered for relatively 

condition, which was his only complaint. The complaint longer time than males ; indeed in three of the five- 

of the other was asthma, with which arthritis jiroved to year periods — the fifth, seventh and eighth— no males 

be associated. ^ appear. This is in keeping with the preponderance of 

Coiiminit OH Tabic 4: In -this table we have the females throughout the series. Twenty-nine years’ 

length of time arthritis had been present in the different duration is the only time-period not represented by 

cases, divided into five year jieriods. The shortest a female. It is noticeable that after an individual had 

period was six months ; the longest 45 years. As might suffered for ten years or more he is far less likely to 

be expected, the period of from six months to five 3 'cars come for relief. I believe this to be because many have 

shows the greatest number coming for consultation; tried various remedies without benefit, and after the 

in these two first five year periods we find 94 cases. lapse of ten years become so discouraged that they 



124 


Amf.ru'Ax Journal of 


iollow the admonition of Hamlet by deciding to endure 
the evils that they have, without further strivintr tor 
relief. 

CoiuiitctU on Table 5: In this table I have endeavored 
to demonstrate the -rarr-ing ages at which arthritis fin^t 
attacks its victims. The earliest age reported by anv of 
my patients was seven yeans; two females had first 
manifested the condition at that age. One man had first 
experienced arthritis at the age of 71. It will he noted 
that the fourth decade xif life (31-40) has several years 
unrepresented. The greatest incidence is in the fifth 
decade where 38 cases appear : the sixth decade is the 
next with 31 cases; the fourth decade third with 24 
cases. Thus we see that the incidence of arthritis rises 
with advancing age until the life period between 40 
and 50. Thereafter it apf^cars to decline at about the 
same rate as it rose. Actually, as I have already stated. 
I believe that it is not the prevalence of the condition 
which declines, but rather the inclination to seek relief. 
It should be mentioned that the two women who first 
had arthritis at the age of seven had suffered for 40 
and 45 ycar.s respectively before they came under my 


care. 
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Female 

Housework unaided 

Housework with aid 

Social Life 

Teadiing 

Xursin<r 

Clerical work 

Writinir 

Mcdic.al Pr-acticc 
Stud}- 


Table t> 

Occupations 

M'lk 

2<j) 48 Kxcemive 
221 .Medical SVartiec 

da .Legal Practice 

0 Dentivuy 

d Professorial 

2 Writing 

1 Studv 

2 Klccfric Wirirre 

I Salesmanship 

— Cnrpeirtra- 

98 


17 

■j 

i 

1 

1 


1 

1 

1 

29 


Coinincut on Table 6: In a jrrevious publicatioii (11 
I stated that it is commonly accepted that certain in- 
dividuals have a predisposition to Joint affections, and 
those who attribute the occtirrence of arthritic IcsioiN 
to trauma base their opinion on the fact that the join'.'! 
most exposed to injury are those most likely to I>e af- 
fected by arthritis. Tliat this conception i;-; crroncotis. 
might he surmised when we consider how univer.s.dlv 
man and all other atiinials arc subjected to trauma, yet 
bow far from being universal is arthritis, distre.'.-ingh' 
common as this affection is. study of the foregoin" 
table brings further evidence that trauma plays no im- 
portant part in the production of .arthritis, Xot only 
do women ontmnnbcr men, who generally sjic.ikim;. 
pursue occujiations wiicrc trauma is a much more coti- 
.slant hazard, but with l)ie po.ssihlc exception of tb'* 
electrician and the carpenter, even the men were 110 : 
engaged in occupations where trauma would play .am 
conspicuous part. 

Considering females alone, the liouseworkeri— all 
told — were by far the large.-t subdivision; next to llii- 
comes the group of v-omen ivbo arc freed from all 
tradiiiwia! "woman’s work," but in the more or less 
hectic ".cocial life," with its late and irregular liottr.s, 
indi.scrctions in diet and nen-ous strain, actually nnclrr- 
go more physical exhaustion than those wlio tire c,al!rd 
upon to do tiic manual labor involved in housework 
Thirty-five cases are included in this group. The tbinl 
group, numerically considered, is tiuat of tvncltcrs, 
which includes 6 cases, llouseworkers thus tn.ake up 
almost 50 per cent of all female cases ; tliose engaged 
in social activities 36 per cent; anrl teacher': .something 
Ic'S than 6 per cent. This is prolwbly of no espn-ni 
significanec except to .diow ilia! my .grcnij) of women 
afflicted with arthritis is very representative o; the «•- 
cupationa! status of women getierally, as de^jiitc mum 
literary outcry to the contrary, far more tlian half our 
women are still "in the iiomc,” and iho-c wlio are m- 
gaecd in g.ainftil ovcujmtkm- are still to he foumi 
often in the trafliliona! female employment' of tra'-htny 


nd nursing. 

M\)rc tlian 60 per cent of my male patient-, v.rse et 
vecutive p->-!tit>ns. making the largcM '•itsglf group m 
talc patient', and exceeding by H* per cent the re;S' 
ve ‘•ize <)f tnv large'-t female oi'e!ij>a‘ir.mi "r'utp ' 
■a.Ming thme'two hrge-t gremp- v.c titay "/'.I 

on-ewrJ.rr i- rc-jUtre-l to rx;Aud ' 

tent.':! ettergv, e.herea" tl.e e.vau'.ivc tuip'oy, Im. h’.rm 
[vgeiv to th’f v.xcJ*.:-!on of iii- nm-rle: i.u the {e-.-.u! 
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SU^BIARY OF PERSOXAT. STATISTICS 

1. Arthritis may appear at any age. but there is a 
progressive increase in the nmnlier of cases appearing 
as age advances, reaching a maxitniun in the sixth 
decade, with a marked decrease in tiie seventh and 
eighth decades. 

2. In this series, 92 per cent of the cases originated 
in the age period included between 31 and 69 years. 

3. The duration of the condition before the patient 
came under my observation ranged from six months to 
45 years: 27 patients had had arthritis for 10 years 
which was the largest number for any single duration 
period. In the two- and three-year periods there were 
12 patients each. 

4. The pro{> 3 rtion of females to males was 3.4 to 1. 

5. Housework and social life occupied the largest 
group of female patients, this being the largest occcupa- 
tional group of the entire series. 

6. Executives made up the largest male occupational 
group, this corresponding relatively closely to the 
position of houseworkers and socially engaged among 
the female patients. 


ANATOMICAL DISTRIRUTIOX OF THE 
AFFECTION’ 

One of the strongest arguments in favor of the trau- 
nivitic theory of the etiologr- of arthritis has always been 
its prevalence in the joints of the hand. My scries fol- 
lowed precedent in this respect, for of the 127 cases, the 
fingers were affected in 92 patients. But, as already 
pointed out, few of my patients were in occupations 
which especially subjected them to trauma, and more- 
over but few ol the liistorics obtained made trauma of 
any variety a likely etiological factor. The location of 
the joint affection in its order of incidence is given in 
Table 7. It will he seen, of course, that many patients 
fall into several of these classifications, and that 37 
were affected in all the joints of the body. 


Fingers 

Knees 

Shoulders 

Feet 

Elbows 

Hips 


Tabic 7 

Joints Affected ivUh Arthritis 

92 cases Ankles 

87 ” Wrists 

70 ” Cervical y^ertcbrac 

62 ” S.icroili.ac 

60 ” I.unibar Vertebrae 

56 ” Dorsal A^’cytebrae 

Having all joints affected * o7 cases 


54 

51 

44 

39 

.39 

17 


c.ascs 

»» 


In addition to trauma a good deal of stress has al- 
ways been laid on the protection from the effects of 
moisture and changes of temperature afforded to those 
joints generally covered by clothing. A glance at the 
preceding table indicates that, in my series at least; un- 
protected joints — excepting those of the hand — seem 
to suffer equally with those which enjoy more or less 
protection. The knee joint which was — after the fingers 
— that most frequently afiected, offers a considerable 
flat area which is readily traumatized, and also because 
of its position and function is frequently subjected to 
sudden jars and twists. I believe that these factors 
might favor affection of this particular joint in one 
otherwise predisposed to arthritis. As regards protec- 
tion by clothing, while I do not consider exposure as a 
primary ctiologic factor in the production of arthritis, 
it too, may be a contributing cause where predisposition 
already exists. 

It is of interest to notice that the ankles and wrists 
were about equally affected. Neither of these joints 
enjoy much protection from the clothing. The ankle 
receives nwre strain while the wrist has a wider range 
of movement. Lumbar and sacroiliac joints were af- 
fected in exactly the same number of cases, while the 
cervical was a somewhat more common site of arthritis, 
and the number of dorsal cases was distinctly lower, 
being less than two-fifths of the number of cervical 
cases. 

The type of joint does not seem to have any great 
bearing upon the incidence of arthritis. AVhile the wide 
range of movement of a semi-ball and socket joint, such 
as the shoulder, may account for that joint being third 
on the list, the similar joint at the hip ranks sixth, al- 
though in this joint there is probably more chance of 
strains, twists and injuries, though a less wide range of 
movement. Again, the elbow joint anatomically bears 
a close resemblance to the knee and is capable of 
greater flexibility, but in this series shows a decidedly 
smaller incidence of affection. 

In Table 8 will be found detailed the joints first af- 
fected in the different cases. In general affection was 
bilateral, but there were a number of rather noticeable 
exceptions. On one of the 92 finger cases one thumb 
alone was involved; there was one case of affection of 
a single wrist ; three elbow cases involved the right side 
only, and one the left side only ; there were six patients 
affected in the right shoulder only, and one in the left 


Tabic 8 

Joints first affected. 


Fingers 

Wri-its 

Elbows 

Shoulders 

Fee: 

Ankles 

Knees 

Hips 

Cervical 

Dorsal 

Lumbar 

Lumbar- 

Sacral 

S‘>cro- 

iliac 

46 

4 

4 

10 

16 

4 

20'. 

10' 

6 

2 

6 

2 

4 

Rt. 

Middle 

1 

Rt. 3 

Rt. 2 

Rt. 3 

Rt. big toe 2 


Rt. 3 

Rt. 1 





Rt. 1 

Rt. 

Indc.x 

3 













Lt. 

Inde.x 

1 

Lt. 1 

Lt. 2 

Lt. 1 

Lt. big toe 2 

l.t. 1 

Lt. 2 

Lt. 3 





Lt. 2 

Lt. 

Thumb 

1 














Fingers .and Toes 1 

Fingers and Feet 2 

Fingers and Knees 1 

Fingers and Wrists 1 

Fingers and Elbows 1 


Rt. Wrist and Rt. Shoulder 1 
Lt. Elbow and Lt. Wrist 1 
Lt. Elbow and Lt. Knee 1 


Feet and Rt.’ Knee ■ 1 

Ankles and Knee 1 

Knee and Hip 1 

Lt. Knee and Rt. Shoulder 1 
Rt. Knee and Rt. Toe 1 


Cervical-Dorsal 1 

Cervical-Dorsal-Lumbar 
General Onset 


K) to 
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only. As there were no left-handed persons in this 
series one would look for a greater incidence of right- 
sided affection if trauma and strain were important 
etiological factors in the production of arthritis. 

itiost of the patients hud a number of joints affected 
before they came under observation. However two 
patients had only a .single shoulder involved, and there 
were one each wlio complained only of cervical, sacro- 
iliac and ankle joint respectively. In a few cases of 
multiple joint affecti-on there had l)cen previous trauma 
to one or more joints and in one case of fracture of the 
left hip this joint was throughout the most painful and 
troublesome. Other cases where injury jircccdcd ar- 
thritis were; Of the right knee, one case; of both knees, 
two case.s; of injury to the ankle, two cases, one to the 
right side and one to the left. Of the 92 ca.ses .sliowing 
involvcincnt of the finger joints it will be noted that 
46 or exactly 50 per cent, were first manifested in these 
joints. 

SUMMARY OP DISTRIBUTION AxMOXG 
DIFFERENT JOINTS 

In general, there is no predilection for any one 'joint 
ill the incidence of arthritis,. but it is noticeable that cer- 
tain joints are undoubtedly more frequently affected 
than others. 

1. More patients suffered from arthritis of tlic finger 
joints than any other anatomical location, and these 
joints also were tlie first implicated in the greatest 
nmnber of cases. 

2. The knee joint is second both in frequency of in- 
volvement and presentation of the initial lesion of 
arthritis ; the shoulder joint is third in the list of joints 
most frequently affected. 

3. In more than one third of the cases the cervical 
vertebrae were affected. 

4. General arthriti.s, that is, affecting all the joints, 
prevailed among nearly one third of these patients. 

5. When a joint has been traumatized previous to 
the onset of arthritis, the joint will be affected, and 
cause more distress than other not traumatized joints. 

6. The protection offered by clothing appears to have 
no influence in determining the location of artliritis, the 
knee and shoulder being almost equally affected with 
such unprotected joints as those of the fingers and neck. 


FAMILIAL OCCURRENCE 
Of the entire series of cases, 37 patients or 29.1 per 
cent, gave a family history of arthritis. Some of these 
findings are set forth in Table 9. 


Females 29 
Males 8 


ral>/e 9 

Faniilial Ocairrcncc oj Arthritis 

Mother Father Mother and Mother and hftthcr. Father 
Father Grandmother 64 Grandmother 

20 II 3 2 1 


37 

In the entire series the ratio of patients giving a 
family Iiistor)^ to those whose family history was nega- 
tive for artliritis is about 1 ; 3. It will be noted that 
the mother is the relative most frequently affected ; the 
maternal factor being present in 26 of the entire 37 
cases. 


OF Digestive Disease.? 
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Table 10 

Familial Occurrence oj Associated Condiiions 

Tifotlicr Ecrrma Hradachr 

Father I j , 

ifothcr and Father , , V 

Hrolhcr 2 1 i * 

Sister 3 ] 

laWc 10 is of cfipeciai significance in regard to an 
anapliylactic basis for the incidence of arthritis, to which 
more attention will be given later. 

ETIOLOGIC FACTORS SUGGESTED BY THIS 
STUDY ' 

Survey of the case histories in this series suggests 
the following etiologic factors as productive of the ar- 
thritic condition: (I) Food-, (2) Infectiou—foca! or 
due to systemic disease; (3) Gastro-intestinal disturb- 
ancc.s; (4) Constipation; (5) Exposure; (6) Trauma; 
(7) Nervous shock; (S) Fatigue. 

Food Allergy was suggested by the author as an im- 
portant causal factor in arthritis several years ago. 
(1) All illustrative case may be cited, (2) 

A married woman of 68 jiresented ankylosis of 
ankles, knees, left elbow and shoulder with no motion 
whatever, the elbow being fixed at a 75-degree angle. 
There was slight rotary motion of hips ; limited motion 
of right shoulder and clbcnv. The patient was unable 
to feed herself or touch any part of face or bead. 
Cutaneous tests gave reactions to wheat, lamb, peas and 
ciiocolate. Two months after elimination of these foods 
from the dietary the patient was able to feed herself, 
dress lier own hair and hold tiie arm straight above 
her head for five minutes. In four months she was able 
to raise her feet from tlie floor ten inches. 

Injections, focal and otherwise, have been cited by 
many investigators as factors in the production of 
arthritis. Umber (3) found that it followed bacterial 
infections in tonsils, accessory sinuses, middle ear and 
upper respiratory tract, as well as the urogenital and 
intestinal tracts; and might also accompany general 
infections in acute disease — scarlet fever, influenza, etc. 

■ — or sv'stciiiic infections of a chronic type, such as 
tuberculosis and syphilis. Nakaniura (4) inoculated 
animals with liemoh’tic streptococci from the tonsils of 
patients suffering with gastric ulcer and arthritis, and 
found that the organisms tended to localize in the 
gastric mucous membrane and the joints. Organisms 
from the tonsils of normal persons showed no such 
localization, which fed him to believe that such strepto- 
cocci are important agents in the production and per- 
sistence of gastric ulcer and arthritis. Billington (5) 
thinks that for practical purposes, a very high percent- 
age of rheumatic manifestations may he regarded as 
metastatic phenomena due to focal bacterial absorption. 

In this series the removal of supposed foci of infection 
many times had no effect whatever upon the arthritic 
condition, and it seems likely that such removal may a 
times serve rather to “liglit up” a hitherto more or less 
quiescent infection. 

Injected Tonsils as a Causative Factor; In this senes 
37 patients had already undergone tonsillectomy when 
they came under my care. Of the 90 patients still »i 
possession of their tonsils, 38 or 42.2 per cent had some 
caseous exudate; in 15 it was abundant, in 13 mo era 
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and in 10 very small in amount. None of the patients 
prcvioiKsly tonsillcctomized had experienced any -ameli- 
oration of their arthritis. In 17 cases the tonsils had 
been removed witliont their presenting any pathologic 
symptoms, merely on suspicion that the arthritis might 
be due to somd hidden infection which they were liar- 
boring. In 20 cases there was a definite histor}' of ton- 
sillar disease. Of the patients who still had their ton- 
sils. an investigat'on of the throat showed no caseous 
exudate, a number showed distinct tonsillar pathology, 
such as hypertrophy, submersion, or overlapping of the 
pillars. It seems reasonable to suppo.se that in the 17 
cases where no tonsillar pathology- was in evidence, the 
unneces.sary shock, general sj'stemic disturbance and 
lowering of resisting powers, may \’ery well have had 
the effect of increasing the arthritic manifestations. 
These 37 failures may he taken as evidence that al- 
though the source of tonsillar infection may have been 
removed, even if the joints were originally infected 
from this source, other factors were active to continue 
and intensify the arthritic process. 

Dciiltil Iiijcrtion as a Caiisativa Factor in Arthritis: 
Fifty-five, or 40.1 per cent of all the patients in this 
series had had all or a portion of their teeth removed 
before coming under observation. Some gave a history 
of definite dental involvement, but others bad merely 
liad the teeth removed “on general principle.s,” in the 
hope that the source of the arthritic infection might 
thus be eliminated. In but three of those e.xamined 
were foci of infection found about the teeth : 76 or 55.5 
per cent of the entire series of cases sltowed some evi- 
dence of pyorrhea. In the series rejiorted hy Stauft'er 

(6) about 10 per cent of the patients showed dental in- 
fection. ^^’hile there is no question about the wisdom 
of removing teeth definitely demonstrated to be harbor- 
ing apical abscesses, the wholesale removal of teeth on 
the mere suspicion that they may be instrumental in 
the production of arthritis should be most roundly con- 
demned. and in the past has been most grossly over- 
done. W'hen dental infection is unquestionably present 
the patient should be informed of the probability of its 
being a contributing factor in the causation of arthritis, 
but under no condition should wholesale extraction be 
practiced unless there is undoubted evidence of infec- 
tion. 

Syl'hilis as a Predisposing Cause of Arthritis: 
Chronic deforming polyarthritis of syphilitic origin 
usually appears in youth, or at the menopause in 
women. ^Vhen localized in one joint it may often be 
mistaken for tuberculosis. Dufour and his co-workers 

(7) report the case of a woman of 42, wl'.osc intense 
arthritic symptoms and stiffness of most of the joints 
yielded to bismuth injections, after neo-asphenaniin — 
suggested by an alternately jiositive and negative Was- 
sermann reaction — had been abandoned because of se- 
vere albuminuria. These authors find the chances of 
improvement and even permanent cure good, when 
antiluetic medication is undertaken early enough. The 
osteitis tends toward atrophy rather than toward hyper- 
ostosis. Schlesinger (S) found syphilitic arthritis 
relatively common, and believes that there is scarcely 
any form of arthritis which is not stimulated b}-^ a co- 
incident luetic infection. In the series here considered 


two patients had a -.syphilitic history, with a strongly 
positive Wassermann reaction. Both were married 
women in the fourth decade of life. One eame under 
observation because of a cough and other symptoms 
thought to be tuberculosis. The diet was modified in 
accordance with the results obtained from a series of 
cutaneous tests, and the .symptoms all disappeared, the 
cough, however, returning as scon as the dietary reg- 
ulations were disregarded. The Wassermann reaction 
remained positive despite arsphenamin treatment, and 
three years later the patient returned with arthritis. 
The diet was again regulated in accordance with a new 
set of cutaneous tests, and the arthritis was immediately 
controlled. The other patient's serum gave a consistent- 
ly positive Wassermann reaction despite treatment with 
mercury and arsenicals. When first seen she had 
cutaneous, mucous and tibial periosteal involvement. 
Four years after the first series of treatments she re- 
turned with a history of frequent attaeks of severe 
biliary colic, with periodic gastric Iwperacidity and 
other digestive disturbances. X-ray showed marked 
thickening of the gall-bladder. Observanee of dietary 
regulations worked out in accordance with the results 
•of cutaneous tests completely relieved the biliary' and 
gastric .symptoms at this time. Three years later the 
patient developed arthritis, but resort to the cutaneous 
te.sts and adherence to the foods to which she proved 
not to be sensitized, quickly abolished the arthritic man- 
ifestations. This patient also had congested tonsils, ex- 
uding considerable pus. Both women were obese. 

The outcome of these two cases, and their prompt 
relief by dietary measures alone showed that the ar- 
thritis was not syphilitic in origin despite the positive 
Wassermann and the other apparently luetic manifesta- 
tions. Had the cutaneous tests not been applied it is 
doubtful if the true nature of the disturbance from 
which these two women suffered would ever have been 
satisfactorih’ cleared up. 

DISEASES CO-INCIDENT WITH ARTHRITIS 
FOUND IN THIS SERIES 

Many of the patients in this series were suffering 
from what I have termed allied diseases: that is, af- 
fections which are frequently seen in conjunction with 
arthritis, and uiaity of ivhich have been determined by 
recent investigations to be allergenic in nature. With 
them I believe, should be classed certain other affec- 
tions, the symptoms of which I have repeatedly seen to 
disappear by elimination of proteins to whieh the sub- 
jects were sensitive. In this class should be placed 
acne, furunculosis, pruritis and phlebitis. 

Table 11 

Arthritis and Allied Diseases 

Vasomotor 

Hay Fever Khinttis Cough Asthma Total 

9 6 2 11 28 

.Asthma 4 Pruritis 1 .Asthma 1 Hay fever 3 

Horse asthma 1 Eczema 1 Nasal Horse asthma 1 
Neuritis 1 Svnhilis 1 polyps 1 Hcathche 1 

Table II shows the allied affeetions presented by 28 
patients of this series. A fair proportion of these 
patients had more than one allied condition, indicated 
by name below the larger group -of which they form a 
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part. "Cough” of aUergeuic origin, I regard a- pre- 
liminary to asthma, mereh- depending upon the amount 
of anaphylactic substances absorbed as time goes on. 
In Table 12 headache as a condition associated with 
arthritis is separately considered, and the other allied 
conditions whicli certain patients presented in addition 
to arthritis and headache are listed below. Thirty-four 
patients gave a historj' of chronic headache, which af- 
fected all parts of the head. In some patients the pain 
be^n in one area and later involved otherc. or even the 
entire head. The character of the pain r-aried greatly, 
lieiiig reported by some patients as dull and throbbing. 
b\ others as sharp, shooting, etc In some subject^ the 
involved areas were sensitive to palpation. 


Table 12 

Arthritis Allied -Afli Headache SI cases 
.-Vssociated with 

Eczema 3 

Urticaria .. . 2 

/Vagioneurotic edema _ 1 

Hipcrsensitiiity of shin (to sun. wind, etc 1 I 

.\stiima ... 1 

Vertigo . _ . 1 

The type of headache complained of varied widely 


among the 34 subjects. The duration mentioned ran 
from a few hours to 24 hours, and in some cases the 
pain continued for several flays consecutively. Again, 
it occurred at interval' for relatively short periods. 


Table 13 

Skin Coiulilioii^ Allied xcith Ailhrilis 
( Headache 


Urticana 


■\cne 


12 J Eczema 

.•\cnc . — 

. Vasomotor Rhinitis 


^ ‘ 

I 

f Headache 
4 -j Urticaria _ 
s Eczema 


1 

1 

1 

! 

1 

1 


Eczema 


Furunculosis 

Psoriasis 

Pemphigus 


18 


Headache 
Urticaria 
X’asomotor 
s Cough . 
.Asthma 
.Acne 
Sj phihs 


4 

2 

Rhinitis 1 
1 
I 
1 


2 Rhus toxicodendron 1 

2 Pruritis .. 1 

1 


The association of arthritis with various skin con- 
ditions has been noted bj' many authors. Rowe and 
McCrudden (9) repewt a case of scleroderma in an 
arthritic patient, and in three cases of Garrod and 
Evans (10) psoriasis was associated with arthritis. The 
case described by Radclifle (11) began rvith a painful 
neuritis, followed by psoriasis, and after the subsidence 
of the active eruption, arthritic manifestations. 


Table 14 

Gastro-intes final Conditions Allied lAtli Arthritis 
I Nausea 2 

Indigestion ( GastroenteroptO'-is 2 

f Diarrhea 1 

Constipation 4/ jyfernbraneous colitis 1 

Cholecj stitis -■ •’ 

(One with gall-stones) 


1 he fact that a patient t^ sintering from arthriti- of 
allergenic ongm does not itnolve digestive disturbance 
necessarily. However, 37 of the cases in this series 
constipation, and indigestion is mentioned in 
/9 histones. Three patients had been subjected to 
diolccystectomy. gall-stones being present in one case 
Gas and abdominal distress were the most constant 
sjmptoms; two patients complained of nausea as well. 
.4U1 the constipated patients used laxatives regularly, 
17 being so disabled by the arthritis that inactirity ag- 
grasated the sluggishness of the bowel. Of the four 
obese patients, two had become so after the onset of ar- 
thritis. It is interesting to compare these findings with 
those of Carter (12) upon 123 cases of chronic de- 
forming arthritis. He found 81 per cent of gastro- 
intestinal lesions, and in 15 per cent, some focus of in- 
fection in the urogenital tract. In 60 per cent local in- 
fection was demonstrated in teeth, tonsils or nasal 
accessory sinuses. This author regards the lower ali- 
mentaty' tract as resironsibic for more infective foci 
than the more frequently incriminated upper respiratory 
tract. 

Trauma, Net 'eons Shock, Fatigue and Exposure. As 
has already been noted, trauma may be a contributing 
cause in arthritis, but in my opinion can only be effec- 
tive when an artliritic predisposition already exists. A 
jweviously injured joint will be the first affected in 
most instances, and is likely to be the last one to clear 
up. always remaining the most easily affected by in- 
discretions of diet or other arthritis-producing factors. 

Siiock or other emotional disturbance is undoubtedly 
of consequence in the production of arthritis Two of 
my cases illustrate this ; A woman of 65 suffered severe 
nervous shock from the sudden death of her husband. 
She remained unconscious for forty-eight hours, her 
hair becoming gray in a single night. Arthritis super- 
vened shortly, confining her to bed for three months, 
and preventing her from walking for a year. .Another 
patient, a machine gunner in the World War, was 
struck by a shell, lay unconscious and wounded in a 
pool of mud and water for many hours, was captured 
by the enemy and left lying upon w'Ct straw for some 
time longer, and finally- remained for three months in 
an enemy hospital where he was treated for wounds 
and “pain in the back’’ upon which arthritis promptly 
intervened. 

The connection betw een arthritis and exposure to in- 
clement weather, remaining in wet clothing or damp 
houses, or residence in marshy and poorly-drained dis- 
tricts has long been emphasized by laj-men and 
physicians alike. The complaint that stiffness and pain 
in tlie joints increases bHore a storm is ver>' often 
heard. It appears reasonably well established that rising 
temperature, increasing humidity and marked lowering 
of barometric pressure have a certain influence upon 
the course of arthritis. A warm temperate climate with 
reasonable altitude is popularly supposed to provide the 
best conditions for the arthritic, but it is noticeable that 
even in such "ideal’’ climates the inhabitants are not 
entirely free from artiiritis, which appears to be foun 
literally from pole to pole Seeking an ^planation o 
climatic and temperature effects upon joint condiPons 
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it is well to consiclei a i)o>bible dependence upon cir- 
culatory disturbance. Four cases in this scries pie- 
sented evidences of circulatory disturbance as shown by 
Table 15. 

lablc 15 

Circulatory Disturbances Associated xvith Arthrith 


Angioneurotic edema 1 case 

Loss of finger and toe nails 1 case 

Phlebitis 1 case 

Purpura hemorrhagica 1 case 


The experiments of Manwaring and Bo)'d (13) 
showed that certain bacterial toxins so affect the capil- 
lar^’ endothelium of the perfused heart as to produce 
marked edema and hemorrhage of the myocardium, dil- 
atation of the tissue spaces and cxtraTOsation of nu- 
merous red blood cells. Disturbances of the circulation 
undoubtedly constitute a certain proportion of the un- 
derlying pathological change evidenced in rheumatic 
and arthritic conditions. One patient in this series had 
suffered from arthritis for twenty years when first 
brought under observation. The toe joints were the 
first affected, and coinc’.dentalh' the nails turned black 
as if bruised and eventually fell off. Later the joints and 
nails of the fingers were similarly affected. This was 
probabl}’ the result of interference with the circulation 
to the matrix of the nail by the joint condition, or may 
possibly ha\ e been a direct effect of the causative pro- 
teins upon the walls of the blood vessels through which 
thei were circulated. 

FOOD ALLERGY AS A BASIC CAUSE OF 
ARTHRITIS 

The idea that diet has some definite influence on the 
course of "rheumatic affections” is by no means new'. 
Although I have not studied Hippocrates in the original 
sufficient!}' to discover his opinions upon this subject, 
it is not unreasonable to suppose that he had them. The 
difficulty has always been to find out just what foods 
failed to “agree” with the patient suffering from ar- 
thritis. Not until the comparatively recent introduction 
of the cutaneous tests for protein sensitization were we 
provided with a procedure by w’hich this knowledge 
could be regularly acquired. 

That inflammation of the joints might regularly be 
traced to protein sensitization is a logical following out 
of the patli opened by those who applied the cutaneous 
sensitization tests to affections of the upper respiratory 
tract such as asthma and ha}' fever, or of the cutaneous 
surface, as urticaria and eczema. It appears to be sound 
reasoning that those disturbances of the joints w'hich 
w e group under the common designation at tin if is may 
depend upon the continued action of bacterial or other 
proteins, either with or without the additional factors 
of which mention has been made in preceding para- 
giaphs The combination of such continual protein in- 
toxication with the injurious factors of trauma or move- 
ment of inflamed joints may well eventuate in extensive 
injury to cartilaginous and bony structures 

That food proteins are more important in such causa- 
tion than bacterial toxins has been amply illustrated 
by the 127 cases here considered. It has already been 
stated that 37 patients had undergone tonsillectomy 
before coming under observation, and that of the re- 


maining 90 who still had their tonsils, 38 showed tem- 
siilai pathology of greater or less degree. The tonsils 
are generally recognized as being the most likely focus 
of infection in the body, and are therefore, frequently 
incriminated in arthritis. Yet 26 per cent of my series 
■»till sought relief from their arthritic symptoms after the 
tonsils had been removed. Tw'cnty of these patients ex- 
perienced rel ef fioni pain and other symptoms by re- 
stricting themselves to the diet indicated by the results 
of cutaneous sensitization tests. The results obtained 
from dietetic treatment of those patients who presented 
tonsillar pathology both past and present are presented 
below in tabular furm : 

Table 16 

Dietetic Results in Arthritis in Tonsilicctoiniacd 
Patients 


Oictctic Rc$ule Number of 

patients 

PerccfiMge 

Relieied of sjmptoni'; 

20 

54.05 

Considerable improvement 

.1 

811 

No cliange 

10 

27.03 

Unable to trace 

4 

10.81 


37 

100 00 

Table 17 


Results oj Dietetic I'l catinenf of Patients 

xmth Tonsds 

Resuh of Djcc Number of 

pitients 

Percentage 

Relieved of symptoms 

55 

61.1 

Considerably improved 

12 

13 3 

No change . . 

16 

17 8 

Unable to trace 

7 

78 


90 

100 00 


Of the entire 58 patients who had, or had had some 
tonsillar involvement, 33 or 56.9 per cent w'cre com- 
pletely relieved of symptoms, and 10 or 17.2 per cent, 
showed decided improvement, making 74.1 per cent 
who were benefited by dietetic treatment when therapy 
directed toward the tonsils had failed. This certainly 
seems to indicate that diseased tonsils are by no means 
the chief causative factors in arthritis. It would be 
possible to extend this tabulation to various other sup- 
posed causative factors in the production of arthritis, 
or to elaborate the figures indicating that undue em- 
phasis has been laid upon tonsillar infection as the chief 
etiologic agent in joint affections. I do not, however, 
wish to indicate that tonsillar involvement plays no part 
in the etiolog}' of arthritis. It is of great importance as 
a contributing factor in every case where it exists and 
it is. of course, evident that patients suffering from 
arthritis who had undergone tonsillectomy and been 
thereby relieved of their joint complaints, w'ould not be 
included in such a series as this There temain a cer- 
tain number of patients w'ho are aw'are of the possibil- 
ity of tonsillar infection but through fear of operation 
or other reason, are anxious to try every means possible 
to avoid tonsillectomy. iMany of these subjects w'ere 
perfectly relieved after follow'ing the diet indicated by 
the results of cutaneous sensitization tests. It therefore 
seems reasonable to apply these tests as a routine be- 
fore resorting to excision of the tonsils, or any other of 
the drastic measures w'hich are advocated for the relief 
of arthritis 
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SUM-MARY 

A series of 12/ patients is considered as to personal 
histury, length of time they had suffered from arthritis, 
age at ivhidi arthritis was first manifested, and occu- 
pation in its possible relation to the etiology of ar- 
thritis. 

A discussion of the joints most frequently affected 
shows that arthritis attacks the finger joints most often ; 
the i-ertehra! joints are least ufteii affected ; 3T patients 
were attacked in ail joints. Joints protected hy clothing 
do not appear to enjoy anj' special immunity. A joint 
previously traumatized will be more severely involved 
in a general arthritis. 

A family liistorv of arthritis ivas obtained in 29.1 per 
cent of the cases. The mother was the relative most 
frequently affected; in 26 of 37 cases. In 15 instances 
relatives had suffered from allied conditions of anaphy- 


lactic origin. 

Etiologic factors of arthritis suggested by this sUidv 
mid commonly accepted as of importance are discussed. 
These are food allergy, focal and systemic infection, 
constipation, gastro-intestinal disturbances, trauma, 
nervous shock, fatigue and exposure. Allied diseases, 
known to he due to protein anaphylaxis, are considered 
in their relation to the occurrence of arthritis. The pop- 
ular connection between wet weather and arthritis is 
possibly due to observation of the effects of circulatorv 
disturbances. 

The cutaneous tests for protein sensitization perm’t 
the selection of a diet which in most cases will relieve an 
arthritic patient of ail or the greater part of his symp- 
toms. This therap)’ is so simple and so readily carried 
out. requiring nothing more than a little self-denial on 
the patient s part that it deserves a trial in even’ case 
presenting arthritic symptoms. 
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Notes on Nutrition 


The juhtre oj nutrition, Tliis war may prove valu- 
able if it hastens the da}' when, through adequate 
knowledge and practice of nutritiDii, there will be free- 
dom from want for all. The earth can produce enough 
food for all men to eat, but national or international 
nutritional progress must be directed by men of integ- 
rity not by pressure groups. People are becoming food 
conscious through the work of the Nutrition Board of 
the National Research Council and even through the 
sj'Stem of rationing. We should look to physicians for 
leadership but unfortunately “the average doctor knows 
too little about the fundamentals of nutrition, not to 
mention their application. Often, he is only too happy 
to refer nutritional matters to the dietitian, sometimes 
with a superior air.’’ The challenging fact today is that 
we have a starving world. At the present time the pros- 
pect <yi a proper solution of our socio-economic prob- 
lems seems utopian, but the continuance of enlighten- 
ing progress in nutrition was never more assured. 
(Henry A, ilattill. Prof, of Biochemistri-. State Univ. 
of Iowa, Iowa Cit\-. Original communication). 

Diet, retarded groxi'th and longcxdty. Restriction of 
caloric intake increases the life span of rats (Arch. 
Biochem. 2. 469, 481, 1943). Under-nuti;ition early in 


life leads to permanent changes in body tissues which 
will not permit maximal physical development. (Anat. 
Record, 68, 371, 1937). The incidence of tumors and 
lung infections is higher in nonna! than in retarded 
animals. Tlie lowered incidence of lung infections is the 
immediate factor responsible for the increase in longev- 
ity. The establishment of the exact cause of limitation 
of growth appears to be an important step in determin- 
ing the reason for the increased longevitv in retarded 
rats. That life can be lengthened fay diet is in itself an 
important contribution to the stud}' of the plq’siolog)' 
of aging. 

Nutritional background oj patients xeith rbctiniatoid 
arthritis. Red smooth tongue and skin changes similar 
to those in vitamin B-complex deficiency are often seeii 
in patients with rheumatoid arthritis. Careful dietar} 
studies of 31 patients with the disease (New Eng. J- 
Med.. 229, 319, 1943) showed that in most respects 
their pre-disease diets were about average for the sec- 
.tion of the country’ in which they' lived. Over two- 
thirds of them fell short of the National^ Researcii 
Council's recommendation for calcium, thiamin am 
riboflavine and about one-half had an inadequate m 
take of vitamin C. Most of the individuals had unusua 
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expenditures ol nervous or pin-sicnl energy prior to 
t!ic onset of tlic disease. This proiluecd an increased 
food requirement, which may or may not he ctiologically 
significant. 

I'ilaiitins in Du'at. It was found tliat fre.<h and fresh- 
]y ston'd iiams were similar in their content of thiamin, 
niattinic acid and rihoflavine. Average retention dur- 
ing storage is 92 per cent for thiamin and nicotinic acid 
85 percent for rihoflavine (J, Nutrition, 26, 73, 1943). 
In the ctiriitff process. 73 percent of the thiamin. 84 
percent of the nicotinic acid and 92 percent of the 
rihoflavine were retained. After roasliiu], the average 
total retention in the meat, plus dripjiings, was 70 per- 
cent for the thiamin. 96 iiercent for the niaitinic acid, 
and 84 percent for the rihoflavine. After iryinci, tlic 
average total retention in the meat, plus drippings, was 
92 percent tor the thiamin, 96 percent fi>r the nicotinic 
acid, and 86 percent for the rihoflavine. The relatively 
high retention during frying agrees well witli jn-evious 
work. .'\n investigation of the hiotin content of meat 
(J. Nutrition, 26, 65, 1943) showed that pork loins 
and h.'ims contained 50 millimicrograms of hiotin per 
gram of fresh tissue. .Aii .average of 80 percent of the 
hiotin was retained in the meat, plus drippings, after 
conking. Kidney and liver were found to be the richest 
sources of hiotin. 

Microhioh(dcal dclcriitinatioit oj iticolhiic acid. For 
modifications in the Snell-Wright microbiological meth- 
od for the e.-'flmation oi nicotinic ac d. tlie work of Krehl. 
Strong and Elvehjeni (Ind. Eng. Chem. (.Anal. Ed.) 
15. 471, 1943) should he consulted. 

Ejjcct oj preparation and cookincj on the vitamin 
content oj dehydrated joods. It has been known for 
some time that considerable loss of vitamins, especi.ally 
thiamin and ascorbic acid, occurs when improper 
methods of cooking are employed. (Nutrition Reviews 
1, 56. 320. 1943). Potatoes may lose as much as 90 
percent of their ascorbic acid if allowed to stand for 
30 minutes after mashing. Dehydrated foods present 
new problems as to the best ways of preparing them. 
Recent work (.Am. J. Pub. Health, 33, 799, 1943) 
shows the losses during cooking of the dehydrated veg- 
etables, — beets, cabbage, potatoes and rutabagas. In- 
creasing the amount of cooking water from a minimum 
for each vegetable resulted in a marked and consist- 
ent decrease in the amount of thiamin retained in eacli 
vegetable and a corresponding increase of the amounts 
lost in the cooking water. In cabbage, 71 percent of 
the ascorbic acid was retained when the initial temper- 
ature of the cooking was 98^ C, and onh' 28 percent 
retained when the initial cooking water temperature 
was 20° C. 

Skin changes and vitamin A deficiency. Follicular 
hyperkeratosis is now admitted to result from vitamin 
.A deficiency. From recent work it appears that this 
cutaneous manifestation is increasingh- present with 
advancing years, being rare in infanc}'. and marked 
at puberty. (Arch. Dermat. Syph. 48, 1. 1943). The 
integrit}' of the pilosebaceous tissues in the presence 
of vitamin A deficiency is thought to be closely re- 
bated to sexual development. There is a similarity be- 
tween the epithelial changes produced b\' vitamin .A 
deficiency and those produced by the physiological 


action of estrogenic substance on the vaginal mucosa, 
lloth induce hyperplasia and keratinization of epithe- 
lium. This .suggests that the disturbed cellular metab- 
olism may depend on the same, or closely related, bio- 
chemical faults. The increasing •function of the se.xual 
glands may play a part in conditioning the piloseba- 
ceous structures to respond more readily with a Icera- 
tinizing metaplasia or hyiierplasia of epithelium. 

Recent work which attempts to find the cause of 
Darier’s disease (keratosis follicularis) in a deficienci' 
of vitamin A, is not perfectly convincing in spite of 
some good^ therapeutic results, using vitamin .A. 
Chiefly lacking is proof of vitamin A deficiency prior 
to treatment (.Arch. Dermat. Syph. 48, 17, 1943). 

Carotene and ascorbic acid in peppers. (Lantz Bull., 
No. 306, 1943, New Mexico .Agricultural Experiment 
Station at State College, New Aicxico). The epitome 
of this recent work on chili peppers is to the effect that 
they are good sources of vitamin C and carotene, and 
usually contain largest amounts of both when ripe or 
nearly ripe. 

Gastric lesions caiau'd by calcium deficiency. Hem- 
orrhagic erosions in the fundus, and epithelial hyper- 
])lasia with central areas of necrosis in the antrum and 
rumen of the stomachs of rats were produced In' diets 
deficient in calcium (Proc. Soc. Exp. Biol. Med. 53, 
34. 1943). This nutritional gastritis in rats shows that 
calcium intake must be investigated in all cases in 
which such gastritis is encountered. 

.Xiacin and necrotic enteritis in sioinc. Necrotic en- 
teritis. characterized chiefly by diarrhea and emacia- 
tion. :md, in the final stages, by inflammatory lesions 
of the colon, accounts for much of the high mortality 
in young pigs. By some this disease is regarded as 
the “pellagra of swine”, and is due to niacin deficiency, 
while many veterinary pathologists regard the disease 
as due to infection with Salmonella cholcrac sitis. (J. 
-Animal Sci. 2, 138, 1943). .At all events, sulfaguani- 
dinc and niacin offer the best form of therapy in the 
nycrotic stage. 

I'llamin A requirements oj injants. .An infant maj' 
have good dark .adaptation, signifying a good retinal 
quota of vit.amin A, yet show a deficiency as judged 
by the plasma level of the vit.amin. Probably infants 
require a daily intake of 100 to 200 international units 
per kilogram to maintain normal plasma levels. (Proc. 
Soc. Exp. Biol. Med. 52, 265, 1943). Plasma levels 
constitute a better guide than the .amount needed to 
maintain dark .adapt.ation, for the retina stores vitamin 
.A and suffers deprivation relatively late in states of 
deficiency. In rats, maximal retinal concentrations 
could be maintained on only 2 units per day, whereas 
normal growth required 25 units per day, and the m.ain- 
tcnance of normal plasma levels required 50 units per 
day (Proc. Soc. Exp. Biol. Med., 46, 248, 1941 ; J. 
Nutrition 23, 351, 1942). Similar findings have been 
obtained for infants (Am. J. Dis. Child. 62, 1 129, 
1941). The optimal daily dose for infants to main- 
tain normal plasma levels lies between 600 and 1200 
units. Febrile conditions, however, may necessitate 
temporarily raising the intake. 

Rancidity in c.i'pcriincntal diets. Where experi- 
mental diets are prepared and kept at room temper- 
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aturc for several weeks, tat» may become rancid, a 
fact which interferes with the preser\-ation of vitamin 
E- Oxidation is more likely to occur where crvstalline 
B-vitamins arc used in place of yeast, the latter pro- 
tecting against oxidation (J. Nutrition 26, 43, 1943) 
(Proc. Soc. Exp. Biol. Med. 53, 176, 1943) (T. Biol. 
Chem. 147, 515, 1943). 

Mciaholism of radioactive iron, maugaacsc and co- 
l/a!L Using radioactive forms of these elements, both 
orally and by injection, some light has been tlirown 
on the questions of storage and excretion. The amount 
of iron absorbed by the gut is in s-ome way regulated 
by the state of the body’s iron reserve. (J.^Biol. Chem. 
147, 749, 1943). Pregnant women usually absorb two 
to ten times as much iron as non-pregnant women 
(J. Exp. Med. 76, 15, 1942). Passage of iron through 
the gut is slower in anemic rats, and this may be 
referable to the hypotonicity of the G.I. tract in anemic 
animals (J. Biol. Chem, 134, 27, 1940). There was a 
30 percent retention of iron in normal, as compared 
with 50 percent retention in anemic rats. Greatest re- 
tention is in bone-marrow, blood and spleen. The bile 
is the most important channel for the excretion of body 
manganese (Proc. Nat. Acad. Sci, 26, 448, 1940). 
Cobalt is an essential trace element in sheep and cattle, 
the cow requiring but 1 mg. per day. Cobalt is c-xcrcted 
chiefiv bv the urine (Proc. Nat. Acad. Sci. 27, 153, 
1941). 

Bound pantothenic acid. It appears likely that some 
80 percent of the pantothenic acid in blood is present 
in a combined form that is precipitated by protein pre- 
cipitants (J. Biot. Chem. 147, 261, 1943). The con- 
tention tliat the bound pantothenic acid might be func- 
tional in an enzyme system receives probable support 

k in recent experiments, suggesting that pantothenic 
acid participates not only in glucose titilization but 
also in the metabolism of pyruvate fl. Biol. Chem. 
142, 445, 1942) (J. Biol. Chem. 145, 237, 1942). The 
■ role of coenzyme already h.as been established for thia- 
min, riboflavinc and ni.acin. 

The American hreahjasi and midmorning hypogly- 
cemia. One of the important practical problems of 
everyday nutrition is the selection of a diet which will 
provide the maximum degree of efficiency among 
worker.s. Efficiency experts h.ivc long recognized the 
desirability of supplying “bctwecn-me,iV' nourishment 
to maintain the perfonnanec of office and factor}’ per- 
sonnel througlanil working hours, and the appearance 
of a ’‘hmeh cvTigon” once or twice during e.acJi ciglit 
hour .shift has become a common sight in many of the 


factories in this country. Under pre.scnt circumstances, 
however, it often has nut proved possible to provitlc 
the facilities or time i)cce«<.nr}’ for tb.ese supplcmcntar}’ 
feedhsgs. Thorn. Qiiinby, and Qinton (Ann. Ins. Med. 
18, 913. 1943) j'miiu out th.at the typical American 
hrcakfa.s; rchtively b.igis in carbohydrate and low in 


both j.roicin and fat— predisposes to midmvrmng hyp.o- 
glycemic svntptf.ms and p/.t-nti.-iily, therefore, might 
hnericTC with nmrnijig v. ork c.ijiActiy. They •recalled 
the inve-sti-.pu'on- of Omn .-ind Newhssrgij f J. Clim 
lnv«t. 15, 665, Id.’d't '.vhid) dctr.oastratc^l th.at bio's-! 
sugar 'ic’cVl- tbtemated r.iihcr -a-itkly folimv-ng the tn- 
gc'tion of a high, carl'oiivdmte iiu-A. bn: cverc rck- 


tiyely stable after the ingestion of a mea! high hj 
tcin. Ctmn and Newburgh used diets which provided 
equivalent amounts of theoretically available glucojc 
the high protein feeding, however, contained .aimroxi- 
niatel) twice as many calories. Because of tliese con- 
siderations, Thorn .and associate's undertook to deter- 
mine what effect i.-aicaloric breakfasts containing <lij. 
ferent proportions of carbohydrate, fat, and pr-Ttein 
would have on blood sugar levels, the metabolic rate, 
and caloric distribution. 

The study was made on a normal male subject u ho 
had been retained for re.spiratory .smdic.s. During tlie 
forty-eight hours prior to each experimental period, hr 
was fed a diet composed of carbohydrate 304 g., pro- 
tein 69 g., and fat 113 g. (2509 calories). After a 
fourteen hour fa.st, determinations of the blood sugar, 
standard metabolic rate, respiratory quotient, and urin- 
ary nitrogen excretion were made. The subject then 
ate one of the three test breakfasts. At hmirly inter- 
vals for six hours thereafter, samples of blcrod, iirinr, 
and e.xpired air were obtained for analysis. Each of 
the three test bre.akfasts used provided" 400 c.tloricj 
and were constructed so that one was high in carbo- 
hydrate (82 g.). one high in protein (55 g.), and tlie 
third high in fat (32 g.). The actual foods used in 
the high carbohydrate meal were orange juice, corn- 
flakes, sugar, bread, Iiutter, jelly, and milk. The sub- 
ject remained in bed tlirougliout the .six luntr e.speri- 
mental period. 

The most intcrc.sting changes noted were in the 
blood sugar curves. A definite increase in b!oo<i .sugar 
occurred in one hour after tlie ingestion of the high 
carbohydrate breakfast, but the level fell to 69 mg. pcf 
100 nil. at the end of two hours. Only a slight increase 
was obtained at the end of three hours and the return 
to normal values w:is slow. Ilunger and weakness de- 
veloped between the second .and third hours. In oxi* 
trast to this result, a normal hlood sugar level lyas 
maintained throughout the six hours when t!ic high 
protein meal was administered, and the subject !wd a 
definite sense of well-being during the whole of tint 
period. Eollowing the high fat brc.akfast, the Idwd 
sugar level fell slowly to a level of 71 mg, per cent in 
five hours ; the sensation of hunger uas e.vperifurcd at 
this time but hypoglycemic symptoms were licfiniiriy 
less than they iiad been following the high carbohy- 
drate meal. Tiic melaliolic rate increased sh.arply one 
flour after the high carlK-bydrate breakfast but re- 
turned to the iM.sal level witiiin two lioiir». After the 
ingc.stion of the liigh protein tiu-al. the metabolic mte 
remained derated for the whole cxperinienta! perm- 
The higli fat feeding had little influence on the ructa- 


(ulic rate. 

J-'iirthcnmirc. when analy-is was nuadc of the d!..ir' 
ntial derivation of caknics after c.acb of the ferec 
irenkfasts, it wa.s di'-covered that one li'-ur after t e 
ligh carbohydrate feeding there v.as n ded'lcd incrrr.'c 
a tf’.e perccJilagc of c.-iloric- dertvoj ffC/fn carU.hy.rate 
i'.jt this clvmged rapidly so that nm-t of the 
ame from fat mctateiliMn during the last I’-slf f' 
xperimental jn-ti-o'!.' Th<- authors twint ry.it 
uHvidua!'. prtdnbly do not frsvr tls-’ abdny to 
ai>:d and stnofgh trar.'Uion from a m'tah-dic ? -te !.• 
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volving the utilization of carlioliydratc to one utilizing 
fat as the major source «.rf energy, and hypoglycemic 
symptoms may occur during the transition. After the 
high jtrotein breakfast, there was a sustained increase 
in the percentage of calories derived from protein ; a 
corresponding decrease was noted in the calories de- 
rived from carbohydrate whereas those from fat 
changed but little. Following the high fat meal, more 
calories were derived from fat and fewer from carbo- 
hydrate; no significant change occurred in those com- 
ing from protein. 

Thorn. Quinby, and Clinton, therefore, have dem- 
onstrated rather clearly that the ordinan.' American 
breakfast which is predominantly high in carbohydrate 
m.ay lead to hypoglycemic symptoms during the mid- 
morning. They have also indicated that an isocaloric 
meal high in protein would maiutain normal blood 
sugar values and provide a .sustained increase in meta- 
bolic rate. The implication is obvious, but high pro- 
tein foods at present are at a premium. The authors 
make the practical suggestion that increased protein, 
however, may still be provided by increasing the con- 
sumption of foods like milk, cottage cheese, nuts, and 
soybean product.s. .Attention should be directed to the 
fact that the observations reviewed here were made on 


only one sul)ject, and wide individual variations in re- 
sponse must certainly exist. The value of the study 
would have been augmented greatly if similar data 
had been obtained on a subject who performed a stand- 
ard work test during the e.xperimental period. It is 
obviously important to learn whether normal activity 
would accentuate the hypogl.yccmic response. 

Fclal-inairnial iTlalioiisItij^ oj vitamin A and caro- 
tene. Vitamin K, hut not prothrombin, passes readily 
from mother to fetus, across the placenta. Iron diffuses 
into the fetal circulation, so that treatment of an iron de- 
ficient mother not only cures her anemia but prevents 
her from giving birth to an infant with inadequate 
iron stores. In the case of vitamin A, such is not the 
case, for the fetal concentrations of blood vitamin A 
appear to be quite independent of, and uninfluenced 
hv, those of the mother. (Am. J. Obstet. Gyn., 46, 
207. 1943) (Bull. Johns Hopkins Hosp. 73. 132, 
1943). 

(Condensed and copied by permission from Nutri- 
tion Reviews, Vol. 2, No. 1, January 1944, published 
monthh’ Iw the Nutrition Foundation, Inc., Chrysler 
Bldg.. New York, N. Y. Rate $2.00 per 3 ’ear in the 
U.S..A. and Canada, $2.50 in other countries). 
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Tratamiento Dictctico Dc Los Gastrcctomizados. By 
Norberto M. Stapler, M. D. pp. 107. “El Ateneo". 
Buenos Aires, 1943. 

This hook, “The Dietetic Care of the Gastrecto- 
mized Patient", was written not as a study of “the dis- 
eases which appear as sequels to gastrectomy hut to dis- 
close the benefits already derived from gastric surgery 
and to enhance them by analyses of the dietetic re- 
quirements.” In this attempt the author snccced.s rather 
well. In this slender volume Dr. Stapler has turned 
•out a well-rounded and logical exposition of the sub- 
ject. A review of the normal iilyvsiolog}' of the stomach 
and intestine precedes an account of the altcration.s in 
their functions which are brought about by gastrectomy. 
Attention is ne.\t directed to a stud,v of the common 
foods and their influence on gastrointestinal activities. 
Finall}' the dietarj' regimen is considered. Sample 
menus are offered with due attention being paid to 
necessary modifications to suit individual cases. The 
main aim in the preparation of the various diets is to 
make them “sufficient and harmonious” for the organ- 
ism. A bibliography of 44 items is appended ; some of 
the authors’ names are misspelled. 

Allergy. B}’ Erich Urbach, with the collaboration of 
Philip M. Gottlieb. ($12.) pp. 1,073, with 396 illus- 
trations. New York: Grune and Stratton, 1943. 

This book on allergy has its subject matter arranged 
as follows : part I deals with the fundamentals of allergy 
and principles of diagnosis and treatment, part II dis- 
cusses the entire range of etiologic agents, and part 
III is devoted to symptomolog)% diagnosis, and tlier- 
apj' of all known allergic diseases. Each section is 


complete and thorough and e.xceptionally well illus- 
trated. It is a book on allergy which at present is 
without an equal. .Anyone especially interested in aller- 
gic conditions should read it, and those physicians 
who do not specialize in the field but occasionally 
attempt to handle these cases should find it a very 
helpful and reassuring hook. The readers of this par- 
ticular Journal may find that the author’s faith in de- 
sensitization tlirough the gastrointestinal tract has 
a special appeal to them. It is onr understanding, how- ^ 
ever, that the majority of the specialists in allergy do , 
not share the authors’ faith in hyposensitization by the j 
oral route, especially as it concerns “propetan” therapy. | 
It certainly appears to be based on uncertain plwsio- ^ 
logical principles. 

Tile fact that the author does not hesitate to express 
his own opinions is announced in the preface. It seems 
to us that he projected his own ideas into some sub- 
jects he could have better left alone or else dealt with 
lightly, while in other instances he missed excellent 
opportunities to give play to his intellectual capacity. 
We have in mind for a missed opportunity his classi- 
fication of h 3 -persen.sitivcness. Here were included 
among others the terms pathergy coined b 3 ^ Roessle, 
the parallerg 3 - of Aloro and Keller, the metantigen of 
Centanni, and the heteroallergy of Dujardin and De- 
camps. The term pathergy, by its very derivation, is 
too general to come into widespread use. While the 
author is to be congratulated on the self-restraint shown 
in not coining new words, wc credit him with being 
capable of devising better terms had he taken this 
libert 3 ’. 
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would be possible to list innumerable instances 
dealing with controversial subjects which the author 
might have treated less extensivel}'. This is especially 
true of the verv last portion of the book, where the 
author attempts to include all known allergic disease. 
It must be said, however, that though the reader mav 
not alwai'S agree with Dr. Urbach’s interpretations 
(and experiences), he must credit him with present- 
ing both sides of the case. This procedure provides 
interesting and informative reading. 

Tn some respects the book possibly does not possess 
characteristics which may be attributed to it at first 
glance. Over 2,000 references are listed as footnotes 
and referred to in the index of authors. Bennet, with 
no initials given, is listed as being quoted on pages 
416 and 941. He or she is mentioned on these pages 
but no journal reference is given. Tlie same applies 
to ilarshall, who is quoted on page 89 and Rich and 
Follis on page 104. An H. C. Berger is listed in the 
index as being quoted on page 974 and actually is, but 
as H. Berger, while on page 414 a reference is given 
of H. C. Berger but it is not listed in the index of 
authors. 

Aside from such minor errors, whicli will no doubt 
be checked in a future edition (and we predict the 
book will be in demand for future editions), the book 
is expertly assembled, well illustrated, and will be re- 
ceived with the interest it deserves. In brief, it is 
heartily recommended. 

Allergy, Anaphylaxis and Immunotherapy: Basic 
Principles and Practice. By Bret Ratner, ($8.50), pp. 
834, with 88 illustrations. Baltimore: Williams and 
Wilkins Company. 1943. 

The author explains in the preface that in under- 
taking to write a book about allerg)- in childhood, he 
discovered that his ideas on serum sickness and its 
relation to allerg)' were vague. Apparentl)', he there- 
upon assumed man)- other clinicians were in similar 
state of ignorance and would probably profit by the 
reading and investigation he liad done for his own en- 
lightenment. It is doubted, however, tiiat many of 
those who slept through the lectures on tliis subject 
during their college dai-s will be willing to make the 
effort required to read this or any book on the subject 
of allergy and to understand and comprehend it. 

The book is a curious combination -of oversimplifi- 
cation of the elements of the subject of allergy and a 
scholarly presentation of the most recent and advanced 
studies on the subject. In the first part the author 
discusses the materials used in diagnosis, prophylaxis 
and therapy -of infectious diseases and immunotherapy. 
He lists the infectious diseases discussed in alphabet- 
ical order. U'ifh the result that black-widow spider 
poisoning and the common cold are in one chapter, 
syphilis and scarlet fever in another, smallpox and 
snake bite in still another. Listed separately are anae- 
robic infections and tetanus: also, Ritters disease ^is 
discussed on equal footing with genito-urinary tract dis- 
eases. rickettsial diseases and streptococcal infections. 
This confused state of affairs is typical of the first part 
of the book. 

The second part of the book considers allerg)- and 


immunotherapeutic agents. It departs from the stand 
taken by earlier textbooks in not restricting the occur- 
rence of anaphylaxis to animals, and gives case reports 
of its occurrence in man. A chapter is devoted to drug 
allergy, but is concerned only with the misuse of the 
sulfonamides. A number of photographs are found in 
this section, all of which are blurred and poor. 

The third part of the book is on the allergic state, 
its pliysiological patholog)-, blood chemistry, cytofog)- 
and basic mechanisms. This part is exceptionally good. 

The book contains an extensive bibliography. There 
are numerous charts and passages taken directly from 
other Ijooks and articles. On the wh.ole this adds to the 
book but it occasionally is disastrous, as in the case of 
the obsolete classification of streptococci taken from 
Zinsser and Bayne-Jones. This is especially curious in 
that the author speaks of the pneumococcus t)-pes and 
- yet ignores the Lancefielcl classification of streptococci. 

The hook is written in the first person and frequentlv 
is conversational in style. This makes for a readable 
text. With due regard to some errors and misstate- 
ments, the hook should prove useful to every physician 
interested in the important subject of allerg)'. 

Biochemistty of the Fatty Acids and their Com- 
pounds the Lipids. By W. R. Bloor. pp. 387. (§6.00). 
New York: Rienhokl Publishing Corporation, 1943. 

Professor Bloor is a noted authority on the bio- 
chemistry and physiolog)' of fats and their derivatives 
and much of our present-da)- knowledge we owe to 
work by him and his collaborators. This book fulfills 
a great need. Y’hile proteins and carbohydrates re- 
ceived a great deal of attention in the past, the fats 
were neglected. However, as this book reveals, the 
gap in our knowledge is rapidly being filled. 

Tire book is divided into six chapters, each of which 
is a compact section reviewing a definite phase of the 
subject. The first chapter covers the descriptive and 
analytical chemistr)- of the fatty acids and lipids and 
presents both niacro and micro metliods for their de- 
termination. Chapter 2 will probably be found the 
most interesting to the gastroenterologist. It deals 
with the digestion and absorption of fats. Professor 
Bloor steers clear of becoming involved in the contro- 
versies regardi)jg the ineebanisms of fat absorpuon , 
his account is presented impartially. Some recent work, 
particularly that by Fitzgerald, has been omitted. The 
lipids of blood forms the topic of Chapter 3. Actuail) 
this is a closely packed section of 85 pages dealing "'it i 
blood lipids in normal and pathological states. Oiapter 

4 deals with the lipids of tissues and includes data on 
various animals, plants and microorganisms. Chapjer 

5 is of interest to the bioclieinist. physiolo^'st -and in- 
ternist alike; it covers the important subject of ip' 
metabolism. The lipids of secretions and excretions 
fonns the context of the final chapter. 

It is obvious that a great deal of work went m ® 
writing this book. The board of editors of the 
can Chemical S-ociety are to be complimented on i 
choice of the subject and tlie man to write abou 
and Professor Bloor is to be congratulated on a jo 
well done. The bibliographical list is fairly 
and is representative rather than e.xhaustive. -4n or 
all author’s index would have been helpful. 
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CLINICAL MEDICINE 

Mouth and Esophaous 

P.vuL, L. : Rac)itgritoh>;]ir aspects oj acute and 
chronic esophagitis. (Radiology. 41: 421. Xov. 1943.) 

.‘Xciite ulccralivc csojiliagilis i.s coinmoii in necropsy 
specimens but i.s tnuisnal in clinical practice. While 
mild forms of csophag^ilis may he relatively common, 
they are transient and seldom .serious. While the eti- 
ology is uncertain, a nninher of factors enter the pic- 
ture, such as fretjuent vomiting, use of stomach tube, 
trauma and shock associated with abdominal opera- 
tions, and anatomical changes as c.sophageal hiatal 
herniae. The negative suction tube has seldom, if ever, 
been responsible it the patient survived the disease for 
which he had been treated. Clinically, it is seen most 
commonly in association with peptic, particularly duo- 
denal ulcer. The roentgenologic findings in acute ulcer- 
ative esophagitis are: (1) lesion largely confined to 
lower half or third, (2) severe intennittent .spasm, (3) 
fixed deformity within several weeks, {)robably due to 
fibrosis, (4) absence of normal mucosal folds with 
finely irregular margins. (5) progression to complete 
stenosis. The deformities and stenosis arc the common 
findings in chronic esojihagitis. — Will am D. Beamcr. 


Stomach 

Wolf, S. : The relation of gastric function to nausea 
in man. (J. Clin. Invest.. 22. 877, Nov. 1943.) 

Using three normal .subjects and one with a gastric 
fistula, 25 e.xperimcnts were performed with observa- 
tions of gastric motility, in 10 of which there was fur- 
ther observation of forehead sweating (measured by 
skin resistance), pulse and facial color as well as symp- 
toms. The fistula allowed measurement in one .subject 
of gastric blood flow (by color changes), secretion, 
and salivation in a blind oesophageal pouch. Nausea 
was induced by various vestibular stimuli as well as 
by the product'on of fear and withdrawal reactions in 
one subject. Discomfort varied with the time and in- 
tensity of stimulation. 

Cessation of gastric motor function was found to 
antedate all other bodil}' changes, and to apjiear with 
stimuli insufficient to produce discomfort. Stronger 
stimuli caused reduction in acid output, increase in 
output of mucus, and mucosal pallor. More wide- 
spread, autonomic effects were associated with abdom- 
inal discomfort, nausea and apprehension, but not al- 
waj-s with vertigo. Swinging, rhythmic head. rotation. 


and ingestion of nni.stard in water produced much the 
.same effects as caloric vestibular stimulation. 

Atropine and prostigmine. administered together in 
sufficient dosage to stimulate and maintain vigorous 
gastric motor activity, were found to prevent nausea 
in the presence of vertigo and nystagmus, and to have 
none of the undesirable side effects of either drug ad- 
ministered singly. The prophylactic possibilities of 
these drugs in seasickness is suggested. — B. C. Biggs. 


Bowel 

Smith, L. ; Pelvic appendicitis. (Virginia Med. 
Monthly, 70, 366./, July 1943.) 

Pelvic apjidndicitis has a tendency to early rupture 
and to rajiid .spread 'of peritonitis. It has the h story 
of an abdominal appendicitis but the j^hysical e.xamin- 
ation is very unusual. These are a rela.xcd abdomen 
and only a generalized lower abdom’nal soreness, with 
no localization of pain, or rebound tenderness. There 
is frequency of urination or in some cases the desire 
to defecate. Rectal examination is all important and 
it is here that we find tenderness on pressure over the 
cul-de-sac and often a definite tender mass. Repeated 
rectal examinations should be done. Generally, we must 
exclude rupture of an ovarian follicle and stone of the 
lower ureter. Currect diagnosis follows careful evalu- 
ation of abdominal and rectal examinations with lab- 
oratory findings and cl nical history. — John J. Cox. 


Estes, W. L. : Earlv diagnosis of cancer of the colon. 
(Penn. Med. J., 46, 1139/, Aug. 1943.) 

As cancer of the colon grows slowly and metasta- 
sizes late it is quite favorable for cure by radical sur- 
gery. Nevertheless as it frequently is diagnosed too 
late for resection, the author presents a review of 
cases to clarify its early diagnosis. In forty cases 
proven to be carcinoma of the colon, 85 per cent gave 
as the first complaint constipation associated with ab- 
dominal jiain. Three hundred cases reported by S win- 
ton and Higginbotham showed, 1) 80 per cent of all 
cancers of the large bowel show altered bowel func- 
tion, 2) rectal cancer exhibits altered bowel function 
with abnormal stools in 86 per cent of the cases, 3 ) 
in left and right colon cancer the altered bowel func- 
tion is associated with abdominal crani]).s and jiain. 

Consequently patients giving these comiilaints were 
thoroughl}' examined for cancer of the colon, the e.x- 
amination including; 1) Bimanual rectal and jielvic 
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examinaiioi), 2) .Siffinoifjoicopic cxaiiiinatiou, 2) X-ray 
study— .bariiiin and contrast enemas, 4) Tests for oc- 
cult blood in the stool, 5) Peritoneoscopy if indicated. 

As a result of these examinations the rcscctabililv 
rate for cancer of the colon increa.scd from 45 to 85 
per cent which is a great increase in those in whom 
a radical resection could be undertaken with a chance 
for a cure. — Glenn Clements. 

lIoKTo.v, 11, S. : Postopcralivt’ ileal dislcusion: The 
problem and its management. {tVestern I. Surn. Obsi. 
Gyn., 51, 368, Scj)t. 1943.) 

The report is presented in two parts: first, the prob- 
lem and second the management. Under the first part, 
the various etiologic factors which enter into its pro- 
duction are di.scussetl. Surgery of the tibdomen, which 
involves opening the jteritoneum, is accompanied by 
intestinal paresis and inhibition of diaidiragmatic move- 
ment. This paresis may c.vtcnd for several days jiass- 
ing into paraly.sis. Otlier pathogenic factors of para- 
lytic ileus are peritonitis, renal atUicks and gallbladder 
colic, ovarian cy.'^t torsion, trauma to the abdomen, 
cmbolistn .atid thrombosis of the mesenteric vessels, 
injury to the central nervous system. Vomiting fol- 
lowing i!cu.s is a .serious complication, since the loss 
of the various gastro-infcstinal fluids may lead to 
chnngc.s in the body chemistry witli results which are 
incom{)atibIe with life. The means of distinguishing 
between high and low inlc.stina! obstruction are pointed 
out. Under majjagement, the prophyla,\i.s and earJy 
recognition of the condition is emphasized. Continuous 
gastroduodenal asjnration is the mo.st valuable single 
means of treatment. It is c.xtrcmely important to dif- 
ferentiate between the presence of actual obstruction 
and strangulating obstruction, since in the latter there 
may be extensive necrosis of the bowel wall with tox- 
emia and <!cath. The u.'e of suction alone in such cases 
can be dangerous, as is also the use of drugs which 
increa«e intestinal nmtilit}'. — IT. X. .Metzger. 


^llte^tinal obstruction due to congenital anomalies 
not common, 'l‘he early recognition of such condition- 
IS iinjioriant lierause .some of tlicm are amenable to 
surgical care. A case of intestinal obstruction in a 
week-old infant dtie to constricting bands of adhesion-, 
is rejiorted, with correction of the obstruction and re- 
covery and jinigres^ of the patient. .-\n interesting 
feature was the presence of a loop of jejunum through 
a hole in the tnesentery and partial volvulus of the 
unrotated cecum. — H. X. Mct/ger. 


Srn.roi-'E, 1^, H. : functional disorders of the intes- 
tine and their managrincut. (Can. Med. Assoc }., 49, 
105/, Aug. 1943.) ‘ 

It is now generally considered that the varmns type= 
of functional bowel disorders such as mucous colitis, 
spastic cniiti.s, unst.able colon, cathartic colitis, irritable 
colon arc all synonyntoiis, and that the b.isic disturb- 
ance is an tmdcrlying nervous instability. E.'cpcrinient- 
ally. the local application or the parenteral administra- 
tion of cholinergic driig.s is capable of producing the 
sigmoido.scopic picture seen in "niucou.s colitis.” Large 
doses of acetyl-R-meihycho!ine chloride would cause 
diarrhea atul symptoms not unlike those seen in the 
so-called irritable colon. This is also true of prostig- 
minc. .Ajiparcntly, overstimulation of the parasympa- 
thetic .system is rcsjionsiblc for the production of these 
.symptoms. .‘\n emotional tension is present in the large 
majority of these patients, and in addition, certain per- 
sonality characteristics arc found. As a group the.' 
arc uverconscientious. and any threat to their ego ma.' 
produce a conflict in the emotional pattern with trans- 
lation of the nervous stimuli into somatic changes. The 
management of these cases consists, first of all, in rul- 
ing out the prc.sencc of any organic condition. With 
the reassurance of the patient from this .standpoint, the 
phvsician is then in a position to treat the patient from 
a psychotherapeutic anti symptomatic angle. — IT. 
Metzger. 


Kajdi, L. A.vp Davison, W. C. : Chemical and cii- 
symatic studies of the duodenal contents of infants. 
(/. Pediat., 23, 204, Aug. 1943.) 

Determinations on duodenal contents shown to be 
free of gastric juice, in 11 cases including diarrhoea, 
sprue and convalescents from various diseases but with 
normal digestions, were: specific gr.avity (by simple 
weighing or pyknometcr) ; surface tension relative to 
water (by stalagmomctcr because the authors felt this 
more representative of the dynamic state of affairs 
found naturally than static force gotten bt' the ring 
method) ; bile acids by Raiie’s method; pH colorimct- 
ricalJy; trypsin and amylase viscosimetric.ally. Com- 
plete tables are given of numerous detenninations at 
various times relative to feeding, symptoms, etc. Diar- 
rhoea was found to be associated with reduction of 
trypsin and amylase. However, surface tension was 
found to be quite constant in all cases, in spite of vari- 
ations in bile acids, rate of flow, etc. — B. C. Rigg-s. 

Gi.ovi;r, D. and Garvin J. B.; Multiple con- 
genital anomalies zvilh intestinal obstruction. (Ohio 
State Med. J., 39, 734/, Aug. 1943.) 


PANCRE.AS 

Maddock, C. L., Fa'rber, S. and Shwachman, H-- 
Pancreatic function and disease in early life: 11 
?/ secretin on pancreatic function of infants and chi - 
Ircu. (Am. J. Dis. Child., 66, 370, October 1943.) 

Twenty-six analyses of duodenal contents were made 
Ml 21 patients, using collections for one hour befo.e 
njcctron following a minimal 6 hour fast as contro . 
Specimens were collected at intervals for one hour 
liter the intravenous injection of 1 mg. per 
jody weight of “pancreotest” secretin. Patients vanefl 
Toiii 6 weeks to 11 years of age, with diagnoses o 
diopathic celiac disease, pancreatic fibrosis, chronic 
mtritional disturbance and selective tcj^isin dcRcienc}. 
'Anah'tical techniques are given by the same aut or. 
n Am. J. Dis. Child.. 66, 418, October 1943.) 
mtoward re.sults have been reported from the^ m r 
'cnotis use of secretin even with repeated injections 
he same individual. Analyses were for volume, pi - 
olor, viscosity, and usually try'psin, amylase ■ 

n normals and all cases except those of 
ibrosis there was a po.stinjection increase in voiun 
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and pH. I’ancrealic fibro.sis and trvp.sin deficiency both 
failed to sliow postinjection increase in tryptic activity. 
-Ail casc.s e.\ccj)f fibrosis showed increase of lipase after 
secretin, and there was increased amylase in all hut 
fibrosis and celiac disease, in which there was a de- 
crease, The authors point out the value of the test in 
distinpni.shing the clinically similar conditions of 
chronic fibrosis and celiac disease. They .suggest, for 
more complete stndv, the use of vagal slinndation by 
mecholvl as well as the humoral stimulation by secretin. 
The former produces a higher content of enzymes, 
while the latter apjicars only to wash out enzymes 
already fonoed. — B. C. Riggs. 


LivKR and GAI.Lnt..\DDER 

Amucrg. L. ; Profliwsis oj chronic. Iirpatitis in ciiU- 
dren. {Proceed. Staff J\Icct. Mavo Clinic, V. IS, P. 
494, Dec. 15, 1943.') ' 

Chronic hepatitis gencmlly includes cirrhosis of the 
liver. The histories of 6S cases of chronic hepatitis 
in children .showed that in the younger ages male chil- 
dren predominated. Cases ending in cirrhosis often 
extended over a period of five years. Chronic hepa- 
titis did not always end in cirrho.-;is, but sometimes 
healed. The worse cases were those described as acute 
yellow atrophy in which difi'nsc destruction of the liver 
cells resulted in death before signs of repair devel- 
oped. — X. X. Underhill. 


Lurnvic. 11.: Testina liver junction xoith galactojic. 
{Hrlvcticia Med. Acta'., V. 10, P. 63, 1943.) 

.As a liver test, 40 grams galactose dissolved in one 
liter of water arc drunk by the patient, and his total 
galactose secretion and the galactose concentration of 
the urine determined. If g;dacto.se secretion lasts 
longer than 2 hours, or if the urinary galactose con- 
centration during the fir.'Jt one and a half hours is 
higher than 0.35 per cent, liver damage is present. — 
Courte.sy Biological Abstract. 


Gr.vham, R. I,..: Sadden death in young adults in 
association xcith jatty liver. (Pull. Johns Hopkins 
Hospital, 64:16. January 1944.) 

Five cases of sudden death in adults of average age 
34.2 years arc abstracted ; three were white males and 
two were white females. Chronic alcoholism was defi- 
nite in three and suspected in the fourth. Heat stroke 
or exhaustion was ruled out as a cause of death. Ex- 
amination of the tissues for alcohol gave figures which 
were too low for acute alcoholism at the time of death. 
In all these cases only one abnormality of consequence 
was discovered at autopsy, this being a large liver in 
which most of the liver cells were packed with yellow 
fat. In three of the cases no normal liver cells could 
be found. In some of tbe cases convulsive seizures 
similar to epilepsy occurred. Blood' sugars were ob- 
tained in only one case and in this it was normal. No 
known reason for the cause of the sudden death has 
been ascertained, but a vitamin-deficient diet, with or 
without hypoglycemia, may have been a factor. — ^Wil- 
liam Dale Ilcamer. 


SitruiA'KD.v, B. AND O.sTKUliEKc, A. E. ; .4 modified 
technic for the determination oj serum bilirubin: A 
preliminarv report oj its clinical use. {Arch. Intern. 
Med., Y. 72, P. 372-376, 1943.) 

A preliminary report of the clinical use of a neu- 
technic for the determination of bilirubin in the serum 
was made. The concentrations of bilirubin of normal 
persons and patients who did not have hepatic dis- 
ca.se ranged from 0.2 to O.S mg. per 100 cc of serum. 
The values for bilirubin were 0.5 mg. or less per 100 
cc of scrum in 95.5 per cent of these cases. The van 
den Bcrgh reaction was indirect in all these cases. 
Values for bilirubin, giving the indirect van den Bergh 
reaction, may be slightly elevated in cases of hepatic 
disease without jaundice in which serum bilirubin giv- 
ing the direct van den Bcrgh reaction is not found and 
apparently may indicate hepatic damage when hemo- 
lytic jaundice is excluded. These values may be ele- 
vated when the bromsulfalcin test of hepatic function 
docs not disclose dysfunction of the liver and apparent- 
ly may indicate hepatic dysfunction when the brom- 
snlfalein test does not. The concentration of bilirubin 
giving the indirect van den Bergh reaction is increased 
in obstructive and intrahepatic jaundice as well as in 
hemolytic jaundice. The average concentration of 
bilind)in giving the indirect van den Bergh reaction in 
the scries was 10 mg. per 100 cc of serum and was 
found in a case of obstructive jaundice, whereas the 
irighest concentration in a case of intrahepatic jaundice 
was 5 mg. The dififcrence in the height of the concen- 
tration of bilirubin giving indirect van den Bergh re- 
action in obstructive and intrahepatic jaundice is not 
sufficiently distinctive to aid in the diflercntial diagnosis 
of these 2 types of jaundice. — .Authors. 


Moklack, Card G. and Hadd. Byron E.: Associa- 
tion oj cirrho-us, thrombopenia a n d hemorrhagic 
tendency. (Arch. Intern. Aled., V. 72. P. 69. 1943.) 

Factors other than the concentration of prothrombin 
may be of significance in explaining the aberrations 
from normal noted in the mechanism of blood coagida- 
tion in cases of severely damaged livers. Significant 
thrombopenia in cases of hepatic disease may he an 
important factor in explaining the severe hemorrhagic 
tendency sometimes encountered. To determine how 
often this occurred, a series of 30 cases of hepatic- 
cirrhosis was reviewed. In 1 7.5 per cent of this group 
of cases it was found that definite thrombopenia was 
present. Although a definite hemorrhagic tendency 
was evident in many cases of hepatic cirrhosis regard- 
less of the level of the blood platelets, this tendency to 
bleed was relatively twice as frequent when throm- 
bopenia was associated. However, a hemorrhagic 
tendency is not exhibited in all cases of thrombopenia 
for in 2 of a total of 14 cases of cirrhosis and throm- 
bopenia bleeding of any kind did not occur. The records 
in 50 cases of splenic anemia were also studied. In 
splenic anemia the incidence of bleeding was increased 
correspondingly. In this group, as in that of cirrhosis, 
a greater tendency to bleed was evident in those cases 
in which the reduction in the level of thrombocytes was 
most significant. It is believed that the diminution of 
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the biooJ ])I:ilcIeis in stvcvc hei'utic disease of long 
standing is not a cliance and uniinportani finding. The 
altcratJOJi of the le\'cl tn the hlood platelets in those* 
cases was not e.xplained. hut it is helicvcd that when 
ihi.s formed hlorul element is significanlly reduced from 

norinai, tlic bleeding hazard is increased definitely. 

.Authors. 


GoKnoN', 1.: htjcctivc licj'atitis with spi'ciai rcjcrencr 
to the oral hippiiric add Ic.U. (Hrit. Med. 1. X'n. 4.32i»- 
807. Dec. 25, 1943.) 

T he clinical features of infective hepatiii.s in 16S 
case.s in the Middle Ea.st I'orce.s are de.scrihcd. Dysen- 
tery and diarrhea were a.ssociatcd with the onset in 
only '9 case.s ; respiratory infections and .sore throats in 
only S cases. The on.set wa.s usually sudden with fever 
ranging from 100'" to 102' in 88 case.-:, but in 8(1 cases 
the onset was afehrile. with jaundice the first .syuijitom 
in 8, slight frontal headache in one-third, and loss of 
appetite, nausea and vomiting, abdominal jiain. coiwii- 
pation, etc., in the re.sl. hhilargcmcnt of the liver was 
detected in 49 per cent of the cases with febrile nnset, 
and 51 per cent of the cases with afebrile onset. In 
over two-thirds, the jaundice lasted 15 to 35 days. The 
leukocyte, count was cither low or normal, and the 
difTerentiai count was usually normal. I'iie urine 
.slinwed increased bile and urobilinogen, e-xcepi for the 
latter when stools were clay colored. The original test 
dcvi.sed by Quick in which 6 grams of benzoic acid are 
given by mouth and all urine is collected for four litmrs. 
was performed in 14 cases during the first 3 weeks of 
jaundice. Xormally 90 per cent of 3 gr.ams will be e.\- 
creted in the form of hipimric acid in this fine. Evi- 
dence of impaired function of from 37 to 72 per cent 
of the normal wa.s found in all. The test was performed 
in 29 cases when jaundice had almost dis:ip])eared. with 
the result that 19 casc.s showeti liver insufliciency. Ten 
cases were e.xamined after 2 to 4 weeks of convalescence 
and no jaundice was present. Of these 10 cases. 4 still 
.showed liver insufficiency by the hippuric acid te.sl. 
The degree of jaundice or hepatomegaly is not always 
in const.ant relationslv'j) to the liver function, as esti- 
mated by the hippuric acid test. — Win. D. Ileamcr. 


Ulckk 

Coi.i-tN's, \'. P.: The peptic ulcer mid ehronie i/as- 
trilis. (.Ann. Surg.. US: 1005, Dec. 1943.) 

Endeavorhig to define the meaning of the term 
"chronic gastritis", the author pre.scnts the microscopic 
appearance of 213 surg’cally resected stomachs. It was 
thought that any relationshiji between chronic gastritis, 
peptic ulcer and carcinoma would be noted in the epi- 
thelial rather than the inflammatory elements. The 
term chronic ga.stril’s may be applied when degenera- 
tion. necrosis and repair occur. When degeneration 
and nccrosi.s occur with intidcquate mechanism of re- 
pair, a recognizable peptic ulcer results. The element of 
repair is an essential part of the process. When the 
proliferative response is recurrent and jirolongcd. the 
germinal epithelium may become exbausted and atro- 
phic gastritis result. The symptomatology of peptic 
ulcer can be expla'ned on a basis of chronic gastritis 


when no ulcer j.s found, .since the ulcer is oiilv the ob- 
vious manifestation id chronic gastriti.s as defiiied. h is 
jio.-sible that duodenal ulcers arc only aitparenilv more 
frequent than gastric ulcers because the former pro- 
duce recognizable deionn ties when minimal, llyper- 
trrqdiic gastritis is only a rlc-'criptive term since the 
appiuent thickening of the imicosa is due to the me- 
chanical effect of edema of the stibnmro-a.~Wni, D, 
Heatner. 


\\*Ann. Hk.s-!!V J.; Dyspepsia hi the Royal Xaty: 
Study oj JllOd coiiseeiilhv cases. (Lancet. 243 (6222) ■ 
I’. 6.%, 1942.) 

'I hese cases arc di-'cn.'-scri in regard to classification, 
ct'ology incidence .and relation to war .service. Of the 
lOO.f jiaticnts. 56 per cent prc-seiued clin’cal evidence 
of nirers and 47 per cent showed ulcers on X-ray studv. 
Gastric ulcers Mcurred in 6.7 per cent, duodena! in 40 
per cetu and ana.stomotic in 0.5 per cent. .A total of 
.529 men were invalided — Biological .Abstract. 


Ur.x.xKR. M. C. ; T^eptic ulcers in iiifaiicv and child- 
hood. (J. Pediat.. 23, 463, Oct. 1943.) 

The condition of ulcer in childhood though previous- 
ly disregjirdcd in diagnosis is now receiving more at- 
tention. Thi.s rejion presents post-mortem studies of 
eight cases in which either the active ulcers or the 
healed lesions were found. The catisc.s of tlic.se ulcers 
were varii.nis!y regarded as due to vascular accidents at 
birth, .severe infectious diseases of the central nen'oiis 
sy.stem, peritonitis In* Clostritlium 3Vclchi. and po.s.sil)!e 
toxicity of Rlmharh leaves. Several ulcers were found 
at autopsy which had given rise to no diagnostic .-.yiiip- 
toms and healed without specific treatment.— G- 
Clements. 


Thkraceutics 

Maoerl, j. F. : Gastric hyperacidity and its 
iiient with potato juice. (Deutsch nicd. Wochschr.. 67. 
119, Jan, 31, 1941. 

Titrations of samples of gastric juice do not reflect 
the actual acidit es accurately as larger volumes may 
affect the valuc.s by dilution. The usual dietary regunen 
docs not really improve ulcers or inflanimatory coiiih- 
lioms of tlic stomach associated with hyjieracid 9 - 
Large volume.s of fluid in the .stoniacli are of value m 
diluting the acid and soothing the mucous membrane. 
In a series of twenty-five patients. 19 with severe 
chronic hyperacidity as.sociatcd with gtistritis or ulcer 
and 6 with acute gastritis, cure of the condition was 
effected in twenty-two by tlie ingestion of juice o ran 
jrotatoes. The maximum dose was 400 cc per da.v. m 
juices given usually for 1 0 day.s to 3 weeks. Besi re 
suits were obtained witli red potatoes which contain 
to 20 ing. per cent of solanin and 16 to 19 per cent o 
starch. The action is probably complex, with the solamn 
reducing spasm, producing mucus and overcommg con 
.stipation, while the starch and .salts buffer the acid. - 
side effects or toxic reactions were observed.— " m- 
D. Beainer. 
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Crabb, a. J.: Peptic ulcer, au ciidoerinc disease. 
(Kansas ]\Iecl. Soc. J.. V. 44, P. 36S. Nov. 1943.) 

Crabb expresses the opinion that peptic ulcer is es- 
sentially a disease resulting from a deficiency of para- 
thyroid hormone. Placed oh this endocrine basis, 
therapy becomes a matter of substitution. In his hands 
gratifying results have been obtained with substitution 
therapy with parathyroid hormone. Treatment com- 
jnences with single injections everj’ thi'ee days and 
gradualh’ tapers off to injections once every three 
weeks. Alkaline powders are given before an expected 
onset of pain but are not permitted after meals. Liquids 
and soft foods are used e.xclusively during the first part 
of the treatment but eventually tlie diet is enlarged to 
include a variety of foods. — N. N. Underhill. 


Caldwell, W. A., and S. W. Hardwick : Chronic 
Flc.vncr dvsenferv treated zvith siiccinvlsulfalhinsolc. 
(Lancet, V. 2. P.' 544, Oct. 30, 1943.) ' 

A woman had Flexner dysentery for about one and 
one-half years. Intermittent periods of diarrhea accom- 
panied by positive stools were present during this time. 
Sulfaguanidine was tried but failed. However, her 
symptoms disappeared and her stools became negative 
after succinyksulfathiazole therapy. — F. E. St. George. 


SURGERY 

Babcock. W. W. and Bacon, H. E,; The elimin- 
ation of colostomy in the radical treatment of cancer 
of the large bozeel. (Penn, Med. J.. 46, 1143/. Aug. 
1943.) 

In this article, based on over 400 cases, a plea for 
the elimination of colostomy is made. Instead of colos- 
tomy the authors advise end-to-end anastomosis of the 
large bowel if the resection for cancer is made above 
the pelvi.s, and end-to-perineum anastomosis if the re- 
section is below the pelvis. In the latter procedure, 
recent studies show that the anal sphincters can usual- 
ly be saved and reutilized, as the anus and sphincters 
are not involved by malignancy in 90,% of the resection 
cases due to Emphatic drift of cancer cells away from 
these parts. 

Even when the anus and sphincters are involved and 
must be removed, an artificial opening in this area is 
advised. .-Xn opening here has proved to be much more 
satisfactory to the patient than colostomy since a high 
degree of self control is regained over artificial open- 
ings here. In most cases no pads arc needed except 
when diarrhea occurs. This allows pat’ents to regain 
their self respect, and to hold jobs which frequent, un- 
controlled escape of gas from the colostomy previou.siy 
prevented them from holding. 

The article also discusses the metliods of performing 
these operations. — Glenn Clements. 

Anderson, R. : failures in inguinal hernia. (Can- 
adian Med. Assoc. J.. V. 49, P. 392, Nov. 1943.) 

University Hospital records at Edmonton show that 
of every 6.25 hernias repaired one was a failure and 
that one of every 7 hernias repaired had been a pre- 
vious failure. Wound discharge was more apt to occur 
with catgut than with silk sutures in a ratio of 16:3. 


The “sac only” technique showed one of the lowest 
recurrence rates and strongE suggested its superiority 
over the “Bassini” procedure. 

“Fascia lata flap” operations were eminently success- 
ful even in repair of recurrent hernias. The hernial sac 
should not be used as a patch. The techniques of “liv- 
ing transplant suture.” “cord superficial,” the various 
“imbrication” methods, “cord buried” and the “Bas- 
sinis’ with various modifications, are inadequate. 

The technique of "transversalis fascia” plus added 
procedures promise much freedom from recurrence. 
The anatonn' and physiology of the problem is re- 
viewed with conclusions stated. The external oblique 
and the external ring play little or no part in the etiol- 
ogy of hernia. The whole problem of repair of the in- 
guinal hernia probably centers around the manner with 
which the posterior wall triangle is dealt. Fasten the 
first line of defense, the “transversalis fascia” to its own 
structure and insertion and then patch the outer de- 
fense with a pedicle or free patch from fascia. The re- 
pair is accomplished by the application of fundamental, 
well established surgical principles used meticulously 
and intelligently. — ^John J. Cox. 


Cline, John W. ; Gastric resection for peptic ulcer. 
(California and West. Aled., V. 59. P. 7, 1943.) 

A series of 83 cases of resection of the stomach for 
complications is presented and the indications for op- 
eration, preoperative preparation, operative procedure, 
post-operative care and results are discussed. Resection 
of two-thirds of the stomach including the pylorus and 
antrum is based upon sound physiological principles and 
is the operation of choice in most cases of peptic ulcer 
requiring surg'cal intervention. — Courtesy Biological 
Abstracts.. 


EXPERIMENTAL MEDICINE 

Secretion 

Andrus, W. de W., Lord, J. W., Sheeko, P., and 
Digwall. j. a.. Ill,: The effect of saline zeashings of 
isolated jejunal loops on gastric secretion. (Am. J. 
Physiol., V. 140, P. 287, Dec. 1943.) 

Short Thiry loops of the jejunum were prepared in 
several dogs. The loops were washed out several times 
with 25 cc of physiological saline and then the saline 
washings instilled into the stomach of normal dogs. 
After ten minutes the jejunal washings and the ga.stric 
contents were removed from the stomach and hi.stamine 
given. Control experiments consisted of administering 
an equal volume of saline instead of saline washings. 

A definite fall in both free and total acidities was 
produced by the washings from the jejunum. This dc- 
press.on in gastric acidity persisted for at least 20 
minutes. The authors attribute this effect to a sub- 
stance within the jejunal loop. — M. H. F. Friedman. 

Comfort, j\I. W. and Priestley, J. T. : E.vtenwl 
pancreatic fistula: report of case zvith physiological ob- 
scrz'ations and surgical considerations. (Proceed. Staff’ 
Meet. iMayo Clinic, V. IS, P. 409, Nov. 3, 1943.) 

The paper reports the rare case of a man with an 
externally draining pancreatic fistula of long standing 
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which secreted daily approximately 250 cc of clear pan- 
creatic juice. During fasting, the volume of pancreatic 
juice secreted was low, varying from 0.4 to 3.9 cc per 
30 minutes. After oral administration of 100 gm. glu- 
cose in 200 cc water, the volume decreased hut rose 
again to reach maximum values during the fourth and 
fifth hours. Ingestion of 25 gm. casein in 200 cc water 
resulted in 9.0 cc of juice during the first 30 minutes; 
the secretory rate remained at this level for two hours. 
Total bicarbonate, total lipase and total amylase values 
ran parallel to the volume curve. Since the gastric 
juice was permitted to enter the duodenum, the pan- 
creatic secretion in response to glucose or casein was 
similar in character to duodenal instillation of acid or 
the injection of secretin. 

The response of the pancreas to oral admini.stration 
of 59 cc olive oil and 200 cc water was dissimilar to 
the response to casein. The secretion diminished during 
the second 30 minute period and remained low. Bicar- 
bonate and lipase were also low but the secretion of 
amylase was increased. This was dissimilar to the 
response to casein because the olive oil probably in- 
hibited gastric secretion or else prolonged gastric 
emptying time. 

The above substances were also introduced directly 
into the duodenum after continuous aspiration of the 
gastric contents. In these e.xperiments the gluco.se and 
casein resulted in smaller volumes of pancreatic secre- 
tion than with the olive oil. 

In a third series of e.xperiments it was found that a 
high carbohydrate, low fat, low protein meal provoked 
a greater pancreatic secretion than did a high fat, low 
carbohydrate, low protein meal. — M. H. F. Friedman. 


Motility 

Hadary, G., Sommer, H. H., and Gonce, J. : The 
relationship hclwccn the curd tension and gastric emp- 
tying time of milk' in children. (J. Dairy Sci., 26. P. 
259, 1943.) 

This study was undertaken to investigate the rela- 
tionship between the curd tension measurement of milk 
and the rate of elimination of the milk from the 
stomachs of normal young individuals as indicated by 
roentgenograms. The course of a control milk having 
a high curd tension and that of chocolate, homogenized, 
base exchange, and evaporated milks having low curd 
tension was followed through the digestive tract of 7 
young children with the aid of roentgenograms. From 
the roentgenograms the percentage of stomach or 
colonic emptiness was estimated. The records of these 
estimates were analyzed statistically using an analysis 
of variance technique. It was concluded that no correla- 
tion existed between the curd tension of bariumized 
milk and stomach or colonic emptying time of chil- 
dren. Soft curd milks did not leave the digestive tract 
more rapidly than the hard curd milks. Chocolate milk 
behaved in this respect as did all other soft curd milks. 
— Courtesy Biological Abstracts. 


Van Tier, Edward J., Northrop, David W., 
Stickney, j. Clifford, .and Emerson, George .A.: 
The effect’of anoxia on peristalsis of the small and large 


Digestive Diseases 

intestine. (Amer. J. Physiol., V. 140, P. 119, 1943.) 

By a modified Macht technique, it was found that in- 
testinal motility was significantly decreased during ex- 
posure of mice to an oxygen pressure of less than 94 
mm. Hg., but that intestinal motility in dogs was af- 
fected by oxygen of SO to 43 mm. Hg. The threshold 
level of anoxia causing diminution of contractions of 
both circular and longitudinal muscle of the colon of 
barbitalized dogs lay between 94 to 110 mm. Hg. 
pressure. The mode of action of anoxia on intestinal 
mu.sde is briefly discussed. — Courtesv Biological Ah- 
.sfracl.s. 


Absorption 

Csaky, T. ; The structure of the glucose molecule in 
relation to resorption from the small intestine. (Hoppe 
Seyler’s Zeitschr. Physiol. Chem., V. 227, P. 47, 1942.) 

The 4 compounds 2-, 3-, 5-, and 6- glucose methyl 
ethers, were prepared and their absorption by white 
rats determined. The rats were fasted 24 to 36 hours 
and then anesthetized. A one centimeter incision was 
made at the midline of the abdomen and the lower end 
of the small intestine ligated. .A second incision was 
made in the epigastrium and the duodenum ligated be- 
neath the pylorus. .After the injection of 2 to 3 cc of 
the isotonic sugar solutions into the small intestine, the 
animals were kept at room temperature for one hour, 
killed, and the amount of carbohydrate remaining in 
the small intestine determined. The 3-glucose methyl 
ether was absorbed as rapidly as glucose, but 2-, S-, 
and 6- glucose methyl ethers were absorbed much more 
slowly. During absorption, the phosphate esters fonned 
seemed to be an equilibrium mixture in which fructose 
— 1-, 6-, diphosphate predominated. — Courtesy Biolog- 
ical Abstracts. 


Pathology 

L.adewig, Peter.: Anoxaemic changes m the liver 
soith regard to the “high-altitndc death” of airmen. 
Nature (London), V, 151, (3837), P. 558, 1943.) 

Liver cells of guinea pigs kept in deep chlorofomi 
anesthesia 3.5 hours presented the same type of big. 
round or polyhedral vacuoles as in men dead from 
effects of high altitude. — ^Biologiccal Abstract. 


METABOLISM AND NUTRITION 

Kelly, H. T.: Appraise vitamin formulas and not 
titles. (Pennsylvania Med., V. 46, P. 881, June 1943.) 

To evaluate a vitamin combination it is necessary to 
know the amount of the vitamins it contains. For tins 
reason their biologic activity should be expressed m 
terms of a common system and rvhere possible hie 
weights, in grams, of the vitamins should be given. The 
vitamins should be present in the ratio of the a u 
minimum daily requirement to permit adequate do^age ^ 
of any component without waste of others. FKe times ij 
the daily recommended allowances or maintenance) 
levels should be prescribed for therapeutic doses, it = 
also necessary' to bear in mind the cost of the pro uc 
on the basis of the daily cost of supply'ing j 
apeutic requirements of the individual. H. T. e y- 
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Endometriosis of The Rectosigmoid 

Report of a Case with a Review of the Literature'^ 


By 

S. BEN-ASHER, M.D. 
jnitsEy ciTV, N. j. 


A lthough many instances of endometriosis of 
the rectosigmoid have recently been reported in 
the literature, the majority of the cases were found 
during routine gynecological operations. The diagnostic 
features of the condition have not been sufficiently 
stressed nor is there adequate data in the literature 
describing the roentgenographic features of the disease. 
It would therefore scan worth while to review the 
literature with a description of a case illustrating the 
X-ray appearance upon which the diagnosis was made. 

The term endometriosis denotes the migration of 
endometrial tissue outside the uterine cavity. These 
endometrial implants may invade the adjacent struc- 
tures as well as an}' portion of the gastrointestinal 
tract, inguinal region, or the umbilicus. 

Incidence 

Endometriosis of the reproductive organs is now 
recognized as a fairly common disease. Thus in 1,000 
gj'necological surgical cases, Green-Annytage^ found 
endometriosis in 8.9%. It occurs most often between 
the age of 30 and the menopause, although it is known 
to have occurred at the ages of 18 and 67. 

The incidence of endometriosis involving the recto- 
sigmoid is difficult to determine. It is possible that it 
occurs more often than is indicated in the literature, 
since, before marked symptoms appear, many patients 
may reach the menopause, at wliich time the disease 
disappears spontaneously. Jenkinson and Brown- found 
endometriosis of the rectosigmoid in 47 of 117 cases 
or in 40%. Allen^ found endometriosis of the bowel 
in 41 of 112 patients or in 37%. CattcH, in his series 
of 104, found that 17 cases, or 16%. had involvement 
of the rectosigmoid. Counsellor” reported 162 cases 
with 51, or 31%, involving the rectosigmoid and rec- 
tovaginal septum. Keene and Kimbrough”, in 118 
cases, found only 6 involving tiie rectosigmoid. 

About 50% of the cases of endometriosis of the 
large bowel had some degree- of intestinal obstruction. 
Thus there was obstruction in 21 out of 47 cases re- 
ported by Jenkinson and Brown-, in 12 out of 17 cases 
reported by CatteB, and in 15 out of the 38 cases re- 
ported b}' Mayo and Isliller'*. 

Pathology 

It is characterized by diffuse or multiple areas of 
ectopic endometrium-like tissue, consisting of charac- 
teristic glands, stroma and occasional smooth muscle. 
These tumors consist of tall columnar cells, surrounded 
either by the typical round cell stroma or smooth 
muscle fibers. Metastatic implants may occur anywhere 
in the gastrointestinal tract. Thus involvement of the 

•From the Medical and Surgical Depts. of the Greenville Hosp., Jer- 
sey City, N. J. 


colon, small intestines, appendix, inguinal region, and 
umbilicus have been described. The implants usually 
occur on the serosal layers with subsequent involve- 
ment of tbe muscular coats. The mucosa is rarely in- 
volved. 

There are many theories as to the origin of endo- 
metriosis. Thus Chiari® believed that it is inflammatory 
in nature. Another theory is that Muellerian or Wolf- 
fian cell rests are stimulated to proliferation in adult 
life. Sampson” believes that the endometrium shed 
from the uterine canal at the time of menstruation is 
forced through the fimbria of the Fallopian tubes and 
becomes implanted on the peritoneum. Another widely 
held theory is that an inflammatory irritation of pluro- 
potential serosal cells produces metaplasia to endome- 
trium-like tissue. 

Diagnosis 

The symptoms of endometri'osis of the rectosigmoid 
is that of pelvic endometriosis in addition to gastro- 
intestinal complaints. As stated before, it occurs most 
often between the age of 30 and the menopause, al- 
though it is known to have occurred at the ages of 18 
and 67. Sterility, dysmenorrhea of the acquired type, 
metrorrhagia and menorrhagia are common. 

When the rectum or sigmoid is involved, there may 
be abdominal distention, flatulence and vague abdominal 
pain. There may be cramps, constipation or diarrhea 
and pain on defecation. All these symptoms are usually 
aggravated before and during the menstrual period. 
In some cases there are symptoms of partial or com- 
plete intestinal obstruction. Ph 3 'sical examination is 
usually negative except for the pelvic lesion. The dis- 
tinguishing feature between endometriosis and carci- 
noma of the rectosigmoid is that in the former the 
general condition of the patient is good. There is no 
weight loss, there is usually no occult blood in the 
stool, and the histor)' is of longer duration. Sigmoi- 
doscopic examination may reveal narrowing of the lu- 
men of the bowel with intact but puckered mucous 
membrane. The mucosa is rarely involved and a biop.s}' 
is usually negative. 

Roentgenologic Features of Endometriosis 
of the Rectosigmoid 

There is very little in the medical literature describing 
the X-ray characteristic of endometriosis of the recto-' 
sigmoid. Thus Mayo and Miller'^ slate there are no 
roentgenographic peculiarities for endometrioma of the 
bowels. Maclean^® states the barium enema contributes 
but little evidence to the diagnosis, as the tumor pro- 
duces no obvious filling defect on the film. Jenkinson 
and Browir state that the characteristic lesion is a 
long inconstant filling defect with sharp regular bor- 
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ders, intact mucosa, and fixation of tlic bowel which 
is vi'iy tender to palpation. In the ease reporlct! here, 
the filling defect was constant, the borders were regular 
and sharjdv dcniarcatcd, the inncosa was puckered and 



FJgurc 1— OarJum enema rocnlgenoyram thawing i fjihnj: 
dafeet In the rectotijrmold with intact mueout membrane. 


intact. The demonstration of an intact mucosa by X-raj 
differentiates this condition from carcinoma, 

Trni/wriit 

Castration, either surgically or by deeji X-ray thcr- 
apj, will cause the lesion to disapjiear. Maclean'® be- 
lieves that X-rav treatment .sbotild be the metbod of 
cho'ce in a woman near the end or past the child-bear- 
ing ago. In a jonng woman, because of conservation 
of the child-bearing function and avoidance of the trou- 
blesome symptoms of an acute menopatisc. surgical re- 
moval of tumor is indicated. Cattcl'* states that if the 
rectovaginal inv'olveinent is extensive and is pntdticing 
a severe obstruction, a bilateral oophorectomy is indi- 
cated with or without a colostomv. Colostomy, if per- 
formed, is temporary and can be closed in a few months 
In all cases, roentgen examinations of the colon hv 
barium enema slioiild be made following sterilization. 
Two months following castration, the lumen of the 
bowel slrould be restored. 

Report oj Case 

F. R., female, married, age 37, was admitted to the 
hospital October 16, 1940, complaining of a mass in 
the lower abdomen and of lower abdominal pain. 

About ten months prior to entry, the patient had an 
attack of pain in the lower abdomen, associated with 
diarrhea. The pain and diarrhea lasted about two days 
and then disappeared. It then recurred periodicalh’. 
She stated that the attacks were worse during the men- 


strual period. In the mtervals there was obstipa'.mn 
associated with ribbon-iike stool She did not observe 
any htood in the stool Her appetite was good and 
there vias no lo-.s of weight. Three months before 
arlmtcsioti she notfeed a large mass in the lower abdo- 
men which had progrcs-lvely increased in size. For 
the jiast four montli', she had metrorrhagia and dvs- 
rnciiorrliea. 

Her family history vias iion-contribttforj . She v\a» 
married at the age of 21, with one jiregnancv' resulting. 
File age of (he child w^as 13 vears Xo other preg- 
nancy took pkicc, 

Ph>sical extimination revealed a well nourished fe- 
m.alc soniew !ia( eiistrcs-cd. The skm and mucous nitin- 
brane- were normal. The tongue was coaled but moist. 
The heart was not enlarged, the sounds at the apex 
and iiase were normal. Xo mnml^^^ were iieard. The 
lungs were normal. The ahfloinen w.as slightlv dis- 
tended. The liver and spleen were not felt. A* large 
firm mass was felt in the lower abdomen It extended 
midvv.ay between the umhilicii' and the svniplwsis pu- 
bis. It was fi.vcd and not tender. There was no edema 
of the extremities. The reflexes were normal. Vaginal 
e.xam’nation disclosed an erosion of the cervix. The 
mass was felt biinamially and was not movable. Manip- 
ulation caused jxiin. Tcniii. 986; P. 90; R. 18; B.P. 
130''80 

Laboratory 

The urine was normal Blood count showed R.BC. 
4,640,000; I!g. 90% ; W.R C. 8,000. Differential count- 
band forms 4, segmented fonns 60, smalt hmphs 26. 
monos 4. 



Figure 2 — Oblique view roenlgcnogram demonstrating a 
constricting lesion 


On sigmoidoscopic examination, the instrument 
passed easily for a distance of about six inches, bejon^ 
which it met with an obstruction. X^o tumour nias=es 
were seen and the mucous membrane was normal. 
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A flat plate of the alKloinen did not reveal any ab- 
normalities. An e.\amination of the colon by means of 
a barium enema showed a constant filling defect in the 
region of the s-gmoid (Fig. 1). The muco.sa appeared 
puckered but intact. An oblique view showed a con- 
striction in that area, with regular borders (Fig. 2). 

An operation was performed on October 19. There 
was a fibroid uteru,s larger than a grapefruit. The 
right ovary was three times the normal size. Both 
tubes and ovaries were bound down by multiple, firm, 
dense adhesions. The rectum wa.s adherent to tlie left 
tube and uterus. On the anterior wall of the sigmoid 
a hard firm tumor mass was felt. This mass occupied 
almost the entire circumference of the bowel and e.x- 
tended to about an inch and one-half in length. Pro.xi- 
mal to the tumor the bowel was slightly dilated. The 
uterus and both tubes and ovaries were removed. If 
was felt that the tumor in the sigmoid was caused by 
endometriosis, and it was therefore not removed. 

Pathological c-xamination showed that the large cyst 
in the right ovary waS' lined by columnar epithelium 
which lay upon tis.suc of endometrial stroma character 
in some places, and in others, upon a lao.se cellular 
tissue containing numerous histiocytes filled with brown 
pigment. Glands of endometrial character were prc.sent 
within the mesentery of the ovary. These involved the 
serosal a.vpect of the nicso-xwarium. Diagnosis: en- 
dometrial cyst of ovary, liiulometriosis of mesoovari- 
um. 

The patient made an uneventful recovery and was 
discharged on November 3. 1940. Sigmoidoscopic ex- 
amination si.x montlis later showed the sigmoid to be 
patent and a normal mucous membrane. A barium 
enema X-ray of the colon did not show any filling 
defect in the sigmoid (Fig. 3). At this writing, three 
years after the castration, the patient is well and lias 
gained 24 pounds in weight. 

Coniiiicnt 

The patient’s history of sterility, menstrual disor- 
ders, abdominal symptoms aggravated during the men- 


strual period, plus sigmoidoscopic and X-ray e.xamina- 
tion of the colon, were suflicient to make a diagnosis of 
endometriosis of the bowel. The distinguishing features 
of the roentgenogram were a constant filling defect in 



Figure 3— Barium enema recnigenogram 6 months after 
castration, showing disappearance of filling defect. 


the rectosigmoid with an intact but puckered mucosa. 
Resection of the tumor was not necessary and castra- 
tion caused a di.sappcarance of the lesion. 

Sinimwry 

The clinical course of endometriosis of the sigmoid 
is (Icscribed with a review of the literature. A case is 
presented illustrating the roentgenographic features of 
the disease and stressing the importance of differen- 
tiating it from carcinoma. 
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The Direct Van Den BcrsK Reaction jn Mixtures of Normal and 

Jaundiced Scrum 


ity 

A. CAXTAKOW. M.D, 

i-in!_Uiv:j'HiA, i-A. 


T HR tnclbctl ui‘ and for the qnantha- 

n\e e-tiniaiirn «eruni hilindnu lia* renewed in- 
Jeiest in the pns-;ihle clinical ^igniiicance of determina- 
sioti'. of direct hilirnbiu in the sernnr-®. With ihi' 
pn,v.*edurr, a!! tn tiic icnisn bilirubin reacts in 30 tnin- 
ntc's with the erm <kn Rcrgh reagent in acid 50' c 
ineiind alcoiiol (indirect reaction), whereas a variable 
fraction reacts in ntpsenns acid (direct reaction). O'he 
niagniuide of iSiis fractioti varie.s in ncinnal <ernin and 
in the ^er^lln of subjects witli varimts types of jaun- 
dice". The nature of the difference in the fractions of 
hih'ntliin resjinnsible for this difference in rceiction is 
not ddiniiely known*- In the past, considcr.able 
attention was dlrcetcd to the jio.-sihility tliat an in- 
cren-f in the concentration of snriacc-active stihstances 
ihiic s--d;s. eholcsleroj, fatty acids) in the semm may 
he responsible for die production of the direct reaction. 
However, the deinon.straiion of the presence of a con- 
sidcnahlc, bin variable ijuaiitity of "direct -reacting” hili- 
nihin in normal serum simultaucously with a tion di- 
rccl-reacliiig fraetinn suggests that the essential differ- 
ence lies either in ta) the bilirnliiii molecule or its 
mole of combination in the spnim or (i>t in other 
agent-, in the scnim ih.at cat.alyre or inhibit the direct 
reaction (a'lncon- acid). The present study uas nnder- 
t.akim for the purjso-e of inve-tigating tJie effect upon 
t!ie 'juantity </f "direct" bilirubin of nn'.'cmg sera con- 
trdning v.i>!eh ihTfenng n-incentrau-'iis of total iniinihin 
and pr-iiein a'td ’."trying cunceiilrations ami proportions 
of direr* -reacting b liriibin. 

.'.fe.'cW-r/ ur.tf Mi'ihtnit. DeterniinatioiiN of total and 
"dirtet" hihrnbin \srre made ojion the following niaie- 
rial-.; (5 i 8 snittpli-.. of '■ennn from patients with oh- 
'tni.'titc i.ann-hco, (2) -eriim of a paticn* \vith fon- 
gru't.d Iwmolyiic jaundice. {.H -erum of n patient with, 
f.h'tn! nise ].min>tice co-itentrmed by nltratihration 
f i'tl'oph.anci, (•)> -iinm fd a patient v.ith congenital 
hci’! detj.' f nm ike, C'lnccmrated bj nhratihmlif.n, i.'i 
scrnoi of r niir*.! .-ifijcits ami w.a'er -''Smions a" 
•fri'd s trnia! pht-nii tf.yo-.aci appi.iMni.itiog 2’^1‘ • 
ikr r- " 'V'str.'.tmn td s, .in!-- ni n-imv.l j-’a-ire’. Thc't- 

.-.'.•ijjf!’ s ■'’ere .'1 'I ini\i ’ m e.j’’y’n;; j>r<';v,sj>on.. as 
’m'fr.st! 1 m the ta'd' -. .md fh ternnr at; --.t of t..ta! .eid 
"d-fre:" -ehtnb'n wre or.de ,<’’trr the nr-etni'”. l.ad 
,• ri-n- T..t-ire for rmemc- ,\i( tb-- 

o* Jdaibsi ami 

I’vcl'.f.’, t'-’e ’sl'-tist” r' . hn,p licw-g mid'- .at 10 .ae 1 
,v' tnntn-’' Th-- » '-‘■►•i-. od ( j T.as! n'ci-. ?'< dicit 
f.’'" s•^^' I’-.'h the ihs-.Sfts— .n'-.l’'’ 

'I ^ t-s.-.. \/ li - m th- ' 

" -1 <-* tK. 

a.,*^ 'ft yt i % 


Results and Disctissian. The re-ult' arc ]>rt'cs'td 
m fables I-r, and ui.ay Im; .sninniaiircd a*. fi'!!u>s-; 

(1) When scrum of either oli-inicti\e « boncUo' 
jaundice was subjected to nhraffltration, with a 
quent proportional increase in albumin. K!o’>s;!in a*'-! 
bilirubin, there was no .alteration in tlie )'ro;wf;i.-e ui 
'‘direct" lulirubin. 'i'iie ultratihratc coiitairrd U' 
demonstrable bilirubin, in agrtanietU wiib the i>h.i»r\'' 
tions of Gregory and Andcnsch' and CVdidgth 

(2) When serum of oh-tructive j.aiindiu* was mist-' 
with concentrated normal jtl.i-ma (I’Ap. !-b. TaMc I) 
in proportions of -1:1 to 1:5, with t onset juent sii'cib 
tancoudy incre.asing (irolein and riecre.asii’g Ihluuln;’ 
concentrations, there was a consistent differn.vc- 
tween the actual aud thci'relica! roncentrati'w.' a'll 
proportions of riircct bilinibin. With dimitiisiiinc bih- 
ruhincmia. at total protein concentrations bri ivi lb/ 
and nllnunin concentrations belov.' 7^< . the .'-.enii! pn- 
rentage of dirtvt bilirubin .sliglitly excetiUal the thr- 
orctical. With further fall in total hih'iiilmi .am! in- 
crease in [irotoin above tlicse Icm-R, the actual jtcrret'l- 
age of direct liilirubin fell pjogrcssivcly bt-l-iw tl-f Sla* 
orctical. 

(3l Wlicn scrnin of heino!\tic janndia’ n.*e- m'*' 1 
with conreiitraied irormal plasma (hA[> 'h TaW-’ 
in proportions <>i -I:! to 1 ‘4, the findings vcic je 
licallv the reverse of tho-e obt.anud uith -ejum «tf tb 


strxictive jamidicc; i.e., u'ith diminisliing Ii hrid, "t 
, 111(1 increasing prott incmia (above H'f ), the actii'd ; 
portion 'of direct bilirubin iitcrc.t-til progress:-. t!v . ' ■< 
the theoretical. 

t-li When obstructive j'mu'h'co -ernm n -s 
With normal sfrum in a jnoportion of 1:2 'hap ^ 
Table 2), with only 'Hgiit change in ponriii *>'• ea 
tr.afoti r.ml dccrcnsc in bilirnhin, the .'."tr-d ps-;!"' 
tioti ot dircft biiiinhin frit In hn-. flu tiiia.r! ttVil 

(5) Wii-n h-'m-iKtir jaomher -"fum v .v n nr * 
Uiinn il s.-roui (I’xj*. hi, ‘iaWc in jiiop -rf- ' 

4 .1 .am! ! with o-s eb-.ange ni f-n tcni ar,.! 
bihtnbin-.tnj, d.v .aens'd pr-ip.-fu-n >t i d m 

tnereas-.d jir.>,.'rr'Si'.eiv ai-'C.r ih- ih- '--e.- -'c! 

((»! V\'hrn ■'-rirn i-f .j’.-tnntHo au'l r-i" ^ 
jann hce v.rr-- le v'j'.rd [,r-ap .'fi -ns (J '! 

1) Teh'c 7 > tbr r. loal p-«=|« rti-’u --f d'-'i—t t!*-'- 
giesicr llrm ih'' llu’oreti.ad 
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fate at pll 6.8. On the basis of a single experiment 
cinplo 3 'ing niixture.s of equal volumes of two plasmas 
of different bilirubin content, with diilerent proportions 
of direct-reacting bilirubin, Coolidgo" concluded that 
the dilTerences in reactivity of direct- and non direct- 
reacting bilirubin are dependent on structural rather 
than catalytic factors, llowevcr, as also pointed out 
by Castex, Lopez Garcia and Zelasco". the quantities 
of direct-reacting bilirubin in these samples of scrum 
was practically identical, a fact which may have been 
responsible for the failure to obtain a significant dilTer- 
ence between the actual and theoretical proportions of 
direct-reacting bilirubin in the mixture. The latter 
author.s'’ studied mixtures of equal parts of scrum from 
(a) patients with obstructive jaundice, (b) a normal 
subject and one with “he|jalosis’’, (c) jiaticnts with 
“heiiato.sis" and (d) a patient with obstructive and 
one with hemolytic jaundice. They found that the ac- 
tual proportion of direct-reacting bilirubin was dis- 
tincth’ higher tlmn the theoretical in each instance ex- 
cept in the case of the mixture of samples from two 
patients with ‘'hepatosis’’. 

The data reported here suggest that whether or not 
there is a structural dilterence between direct-reacting 
and non direct-reacting (onus of bilirubin, the capacit_v 


of the former for reacting with the van den Bergh 
reagent in aqueous acid flepends to some extent upon 
other factors in the serum. Although the quantitj' of 
albumin may be significant in this connection, similar 
changes were observed in the presence of varying and 
coiLstant albumin concentrations in the case of both 
obstructive and hemolytic jaundice serum. 

Sutiiuiary 

When samples of serum from patients with obstruc- 
tive and hemolytic jaundice are mixed in varying pro- 
jKirtions with one another or with normal serum or 
concentrated normal plasma, the actual proportion of 
direct-reacting bilirubin in the mixture does not coin- 
cide with the theoretical, calculated from the quanti- 
ties present in the components of the mixture. With 
decreasing bilirubinemia in such mixtures, the actual 
ro.se progressively above the theoretical in the case of 
hemolytic jaunrlice serum and fell progressively below 
the latter in the case of obstructive jaundice serum. 
These findings suggest that the capacity of serum bili- 
rubin for reacting with the van den Bergh reagent in 
aqueous acid is dependent, in part at least, on factors 
in the serum other than the bilirubin molecule or the 
nature of its combination with albumin. 
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THE ROLE OF THE LIVER IN VITAMIN A 

H OW. effective the storage of vitamin A may be in 
supplying the needs of the animal during periods 
of depletion is indicated by the work of Davies and 
!Moorc (Davws, A. IV. and Moore, T. Fitaiiiiu A and 
Carotene, The Injlnenee oj the Vitamin A Reserve 
on the Length oj the Depletion Period in the Young 
Rat. Biochem. J. 31:172, 1937.) The)' showed that 
in the rat fed with halibut liver oil as a source of vita- 
min A yielding high reserves of the vitamin, weiglit 
increase would continue for several months after stop- 


ping its administration. In those rats having a low 
reserve of vitamin A, growth ceased at the end of five 
weeks, after such depletion. 

The amount of vitamin A stored in the liver is less 
at birth than in the adult (Ellison, J. B. and Moore, 
Thomas. Vitamin A and Carotene: The Vitamin A 
Reserves oj Human Injant and Child in Health and 
Disease, Biochem. J. 31:165, Jan., 1937). Ellison and 
Moore examined the livers of about two hundred chil- 
dren under fifteen years of age at autopsy, that had 
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died either as a result of accident or disease. Their 
results confirmed the work of other observers that tlie 
A'itamin A reserves in young infants rvere ven' Jow, 
The amount of vitamin A in the liver increased with 
age and is afifected by the vitamin A content in the diet. 

The importance of possessing an ample reserv’e of 
vitamin A above the actual requirements of ordinary 
health is also suggested by the work of Jiloore (Moore. 
Thomas, Vilamin A aitd Carotene. The Cttamin A 
Reserve of the Adult Human Being in Health and Di- 
sease. Biochem. J. 31:155, Jan., 1937). He obtained 
1,000 specimens of livers from patients who died of all 
tjqies of diseases and the vitamin A content was de- 
'temiined by the antimony trichloride method. For a 
determination of the vitamin A reserve of the nonnal 
adult, those livers were studied of patients who died 
as a result of accident and not of disease. The median 
average was 220 International Units per gm. 

The typical human reserve of vitamin A based on 
the physiological requirements of the rat is sufficient 
to support life for about six months. He found low 
reserves of vitamin A in individuals who died of septic 
diseases and he believed that sucli vitamin A deficiency 
might he a predisposing cause in some cases in the 
development of infection. This confirmed the work of 
who found subnonnal reserves in erysipelas, 
phlegmons, sepsis and chronic suppurations. Moore 
also found low reser\-es in patients dying of chronic 
nephritis. The vitamin A reserve in these individuals 
tvas sufficient for only three weeks as compared with 
the reserve in the healthy subject which was sufficient 
for six months. 

His work also supported the obsen-ations of Wolff 
tliat verv' low reserves, often none at all, were found in 
the presence of cirrhosis of the liver. The low reserves 
found in some cases of cirrhosis of the liver is evideirtly 
a result and not a cause of the liver injury. In the 
presence of a failing myocardium, disturbance of the 
liver because of congestion mar- be considered as a cause 
of the low vilamin A reserve. 

In puerperal infection, the failure of the liver to store 
vitamin .A. occurred even when these patients were 
treated with large amounts of vitamin A concentrate. 
Also in cases of chronic nephritis with low vitamin A 
in the liver, there was nevertheless a preponderance of 
unconverted carotene suggesting also that there was an 
impairment in the ability of the liver to convert the 
carotene into vitamin A. In a significant proportion 
of cases, however, vitamin .A deficiency appeared to be 
a contributory factor in the susceptibility to the de- 
velopment of infectious disease. 

Tlie role of the liver as the great .storehouse of vita- 
min -A has been demonstrated e.xperimentally in niany 
ways. .As the result of such storage, the organism may 
be furnished with an ample supply of vitamin A during 
periods of depletion. 

It is an important fact that tlie hotly is able to store 
a sufficient amount of vitamin -A to meet its nutritional 
needs for a long time. This storage potentiality thus 
provide-s a great factor <-f --nfety during {teriods of vita- 
min A depletion, and durmg penotU of shortage, the 
orgtmism may not readily exhibit obvitiue organic de- 


ratigements. The snbdinica! state of vitamin de- 
ficiency may continue for a long time before physical 
changes eventual!}' become apparent. 

The importance of the liver as a storehouse for vita- 
min A in the rat i_s sliown by the fact that excluding 
the fat and skin of the animal, ninety percent of the 
t itamin A is to be found in the liver. It contains akrat 
200 to 400 times the amount of the vitamin ,as com- 
pared with muscle tissue. On the basis of feeding ex- 
periments n-itb fresh skeletal muscle, kidney, lung and 
liver tissue of rats as a source of vitamin A in the 
maintenance of tlie growth curve of the e.xperimcnta! 
rat. Sherman and Boynton iound that the liver w.i? 
forty times as rich in n'tamin A as the muscle (Slur- 
man, H. C. and Boynton. L. C. Ouanfitafivc Bx(m- 
incuts Upon the Occurrence and Distribution pj Fila- 
min .A in the Body, and the Influence of the Food. 1. 
Am. Chem. Soc. 47:1646-1655, 1975). When a larger 
amount of vitamin A was included in the diet of the 
rat, the concentration of vdtamin A was increased four 
to ten times. 

Baumann. Riising and Steenbock (Baumami, C. A., 
Riising, B. ill, attd Steenbock, H. The Absorption and 
Storage of Fifamin .A in the Rat. J, Biol. Chem. 
107:705-715, 1934) showed that about 95% of the 
total vitamin .A was stored in tlie liver of the rat. 
Small amounts were also found in the kidneys aud 
lungs. N'one was found in the brain, blood, muscle or 
in the alimentary tract. However, when tlte vilamin A 
of tlie liver was aliscnt none of the vitamin was found 
in any other tissue.s. The stores of vitamin A in the 
newborn were veiy hnv. Tliis amount gradually de- 
creased uiiti! the third week following wliicli there uas 
a rapidly increased storage. The daily addition of .ri.v 
drops of halibut liver oil to female rats during the last 
five days of pregnancy caused a tremendous increase of 
vitamin A in the liver. When the liver of the newborn 
was examined there was also a coiisiderahle incrca-c 
in the amount of stored vitamin A as compared with 
the newborn in the case where the niother had not re- 
ceived this additional amount of vitamin :\. 

When the lactating mother was fed an increaswl 
amount of vitamin A in the form of halibut liver oil. 
there was also an increase in the vdtamin A of the liver 
of the suckling. Only a percentage of the vitainin -A i' 
absorbed, this vandng between 15 to 70% on tlie ha'i* 
of the observations of various works (Daiics and 
Moore 15% : McCoord and Luec-Clauscn 25 to T(F/e)- 
Baumann, Riising and Steenbock noted that 20% o. 
the ingested vitainin .A wa^ recovered in the hver. 
There is therefore consideralile lo-s of ingested vitamin 
-A. Fecal c.xcrction accounted for only a small portion 
of this loss. Mticb of the vitamin A inge.sicd is actual!} 
destroyed within the alimentary tract. 

Further evidence of tlie importance of the liver m 
vitamin ,\ storage is shown by the fact that this proce" 
is seriously afft-ctccl in the presence of liver 
Greaves and Schmidt (Greaves, /. D. and Selmud , 

C, L. A. On Absorption and Utilisation of Caroltsu 
and ritomin A in Choledochocolonostomised I'k*;'””’ 

A Deficient Rats. Am. J. Physiol. Ill 
t Greaves, /. D. and Schmidt, C. L. A. The Utflirafieir 
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of Carotene By Jaundiced and Phosphorus Treated 
Vitamin A Deficient Rats. Am. J. Physiol. 111:502, 
1935) in 1935 showed that although vitamin A could 
be absorbed from the intestine of the jaundiced rat 
deficient in vitamin A, when given orallj', nearly ail of 
these rats failed to respond when carotene was admin- 
istered instead of vitamin A, These experiments indi- 
cated the ihabilit)' of the animal to convert carotene 
to vitamin A in the presence of jaundice. The jaundice 
had been produced e.xperimentally by ligating and sec- 
tioning the 'common bile duct. 

They also produced liver damage through the ad- 
ministration of phosphorus to rats which had been 
kept on a vitamin A deficient diet for six to seven 
days. The ability of the animal to transform carotene 
to vitamin A was diminished in the presence of tlie 
liver disease which had been produced b)- the phos- 
phorus. The experimental work further emphaswed 
tlie importance of the normal liver as the organ in 
which the transformation of carotene into vitamin A 
mainly occurs. 

Haig, Flecht and Patek (Haig, C.; Hccht, S. and 
Patch, A. J., Jr.: Vitamin A and Rod-cone Dark 
Adaptation in Cirrhosis of the Liver, Science 87:534, 
1938) showed that patients witii cirrhosis of the liver 
were susceptible to the development of poor dark adap- 
tation. These patients could be aided materially in 
recovery from this condition through the administra- 
tion of large doses of vitamin A. This is evidently due 
to tlie inability of the cirrhotic liver to properly con- 
vert the carotenoids into vitamin A. This would there- 
fore be an added reason for tlie inclusion of vitamin 
A, itself, such as is present in fish liver oils, in prefer- 
ence to the provitamins usually present in the ordinary 
diet. A disturbed dark adaptation has also been noted 
in individuals on limited diets over long periods of 
time in the treatment of peptic ulcer or gall-bladder 
disease. The inclusion of a vitamin A concentrate 
should therefore be a valuable addition to the therapy. 

The effect of liver pathologj' on the ability of the 
liver to store A’itamin A is shown in the studies of 
Haig and Post. (Haig. C. and Post, J. Vitamin A 
Concentration in Rat Liver During Recovery from 
CC14 Cirrho.sis. Proc. Soc. Exper. Biol, and Med. 
48:710, Dec., 1941). Carbon tetrachloride was ad- 
ministered to nineteen rats over a period of two months 
in order to render the liver cirrhotic. There was a 
definite diminution in the vitamin A concentration of 
these livers as compared with the livers of a controlled 
group of rats. This inability of the livers of the ani- 
mals that had been subjected to the administration of 
carbon tetrachloride to concentrate vitamin A nor- 
mally was all the more remarkable since the e.xamina- 
tion of the livers was made three months after cessa- 
tion of the poison. In spite of the fact tliat the his- 
tologic changes in the livers were of a minimal char- 
acter there was nevertheless marked interference with 
the ability of these livers to maintain a normal reserve 
of vitamin A. 

Ralli, Bauman and Roberts ( Ralli, E. P., Bauman, E. 
and Roberts, L. B. The Plasma I..evcls of Vitamin A 
After the Ingestion of Standard Doses: Studies in 


Normal Subjects and Patients with Cirrhosis of the 
Liver. J. Clin. Investigation 20:709-713, Nov.,' 1941) 
administered 100,000 U.S.P. units of vitamin A to 
five patients with cirrhosis of the liver and one 
case of acute catarrhal jaundice. The rise in the plasma 
level of vitamin A was mucli less in these patients 
than in a group of normal individuals to whom a sim- 
ilar amount had been administered. 

One patient with cirrhosis of the liver was fed 
300,000 U.S.P. units of vitamin A daity. Following 
this the plasma level of the vitamin increased from 40 
U.S.P. units per hundred cc. to IIS U.S.P. units per 
hundred cc. at the end of three days The presence 
of a low plasma level of vitamin A in individuals with 
cirrhosis of the liver confirms the observation that 
there is a lowered concentration of vitamin A in the 
livers of such patients. 

Vitamin A was never detected in the urine of normal 
human beings even when fed with large amounts of the 
vitamin, nor was it ever found during pregnancy. 
However in some diseases such as pneumonia and 
chronic nephritis, vitamin A was found in the urine. 
In pneumonia the daity excretion of the vitamin in 
the urine at times amounted to 3,000 International 
Units. It is in pneumonia and chronic nephritis, the 
two diseases in which there may be a large output of 
vitamin A in the urine, that the liver, at autopsy, shows 
a low reserve of vitamin A (Lazvrie, N. R., Moore, 
T. and Rajagopal, K. R. Excretion of Vitamin A in 
Urine. Biochem. J. 35:825-836, 1941). 

Popper and Steigmann (Popper, Hans and Stcig- 
inann, Frederick. Causes of Drop of Plasma Vitamin A 
Level in Liver Disease. Proceedings of the Central 
Society for Medical Research. J. A. M. A. 121:1413, 
April 24, 1943) found that the plasma vitamin A levels 
were zero in almost all cases of cirrhosis of the liver 
associated with jaundice as determined by means of the 
examination of specimens of liver obtained by biopsy 
and examined chemically as well as by fluorescence 
microscopy. Similar values were found in sixty-six 
percent of the cases of hepatitis, secondary to malignant 
obstructive jaundice. In some cases a zero level of 
vitamin A was found in cirrhosis of the liver unasso- 
ciated with jaundice, in cases of acute hepatitis as well 
as in sccondar}' hepatitis with incomplete obstruction. 
The reduced levels of vitamin A in the blood were 
apparently the result of impaired liver function. 

THE RESULTS OF DEFICIENCY OF 
VITAMIN A 

Eye Disease 

I N ADDITION to the stimulation of growth which 
is a nonspecific characteristic of vitamin A. it has an 
important function in relation to the maintenance of 
normal vision ; and one of the earliest manifestations of 
its absence is the development of night blindness. 

The relation of vitamin A to visual function is a sub- 
ject of considerable importance. The pigments in the 
retina of the eye are present in the rods and cones. 
The pigment in the rods is known as visual purple or 
rhodopsin. The pigment in the cones is known as vis- 
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Clinical and Radiological Observations Concerning The Large Pendulum 

Movement of The Colon 

By 

*■ A. GALA^IBOS. M.D. 

NEW YORK CITY 


T he large peiululum inovcnient of the colon — the 
only unproductive movement of that organ, — ^pro- 
duces a longitudinal, pendular swing of the affected 
bowel segment, without transporting its content. In 
contrast to this, the other well known movements of 
the colon serve some useful purpose, either in the 
resorption or in the motor dynamics of the organ, by 
passing the content toward the rectum. The only 
exception, the antiperistalsis, creates — as its name in- 
dicates — a temporary retardation, in fact, a set-back in 
the transport, but manifests its usefulness in some 
other way. 

The pendular swing affects as a rule only certain 
mobile segment of the gut, most frequently that of the 
transverse colon. The affected bowel swings out in a 
•huge irregular arch, the two ends, — both flexures — 
serving as fixed points. The type of movement is 
designated as creeping, vermiform, snake-lilre or ser- 
piginous in character. This huge change in the loca- 
tion or position of the segment results in no actual 
propulsion. The singular change demonstrated refers 
to a segmental locomotion, haustration, width, lumen, 
tonus of the gut remaining largely unaffected. 

As a result of the pendular wave, the segment un- 
der consideration may evidence sweeping changes ; a 
drooping, or a maximally descended or ptotic trans- 
verse colon, at successive examinations may change 
its location to such an extent, that the lowest point 
may move up from the levels of the symphysis to the 
height of the xyphoid process. The lowest point be- 
comes the uppermost. In fact, the excessive swing 
may assume such proportions, as to render tlie gut- 
segment, — when viewed in this unusual location, — sug- 
gestive even to a pathological fixation. The absurdity 
of such allegations however becomes only too soon ap- 
parent, as a subsequent e.xposure may detect an en- 
tirelj' different configuration, inconsistent with any 
.fixation. Similar findings may justify the correctness 
of Holzknecht’s statement: “Nearh^ every pathological 
location or fixation of the colon has its double in the 
realm of physiology. Consequent!}' assumption of 
any pathological position-anomaly is uncertain” (A. 
Koehler). 

It is self-evident that during all these comparative 
examinations the technical details 7Uusf remain un- 
changed. That holds true first of all for the posture 
of the patient, because postural changes alone “eo ipso” 
effect large variations in the position of the colon, espe- 
ciall}' in that of the transverse colon also under normal 
conditions, — without large pendular movement, — the 
transverse colon being lifted to a considerable degree, 
in the prone position, in contrast to that of the vertical 
position. 


During the course of the comparative study the 
quality and the quantity of the opaque meal, its ve- 
hicle, the way of its administration, — whether oral or 
rectal, — whatever the case for tlie individual occasion 
may be, must not be changed. The phase of respir- 
ation is a further factor. 

In both positions, whether prone or vertical, the 
usual postero-anterior views were used. A. Oppen- 
heimer recently advocated also the lateral exposure for 
the study of the position of the colon. This view en- 
ables the visualization of the organ, in a space, instead 
of in a plane. It is self-evident, that the employment 
of this additional lateral view would increase both, the 
incidence and the degree of the cases of the large pen- 
dulum movement. 

Analysis of the various movements of the colon. 

Prerequisite for all the motor activities is the mus- 
cular tonus in the wall of the colon (Groedel, Pal). 

Haustration — the expression of hypertonia — is not 
an active movement, it is much more the result of it. 
It does not further the transport of chyme, it rather re- 
tards it, but it promotes absorption. 

The small pendular movement (Gottwald Schwarz), 
a fine, invisible, oscillatory, mixing movement trans- 
ports the chyme in slow, hardly perceptible, nearly con- 
tinuous stream, resulting in changes of the haustral 
markings and in formation of new, additional haustra- 
tion (Braam Hoockgeest, Nothnagel, Cannon, Schwarz, 
V. Bergman and Katsch). These movements further 
primarily the digestion ; evacuation being affected only 
to a lesser e.xtent. In fact, according to Schwarz, this 
movement has no definite direction, it is a continuous 
churning, to and fro, a rocking, back and forth (Wiege- 
phenomenon). 

Haustrenflow (Katsch and Borchers’s Haustrenflies- 
sen) may have isomorph and polymorph arrangement. 
The isomorph arrangement of the small haustral move- 
ment affects transport ; the polymorph arrangement, 
identified as the mixing, or a to and fro churning 
movement, produces no propulsion. (Emmo Schlesinger 
attributes chyme flow also to the polymorph haustren- 
flow.) 

Peristalsis of the colon, is in contrast to the peristaltic 
movements of the stomach and small intestines, not a 
well defined, independent movement. This term is 
often used collectively (for all the colonic movements), 
sometimes in general terms, occasionally even injudi- 
ciously. Peristalsis, a strong generalized contraction 
of the proximal colon, which, at the moment that food 
passes the valve of Bauhin, commences in a regular 
rhythmic fashion, is the forerunner, in fact, the basic 
substance, or the “conditio sine qua non” to the anti- 



152 


VoUM£ tl 
StMBCR S 


Amlrican Journal or DjccfcTJvi: Dislases 


pcribtalbis, considered the chief colonic movement, in 
the cat (Cannon). 

The “ptomoiiiig pcnstalsis" (Bayliss and Starling), 
\vitl\ exceedingly slow progress, is supposed to form an 
independent type of the colonic movements (Wiklas). 

“Propulskic, slow vwvcDwnfr” (Fischl and Forges, 
Gise), a subgroup of the peristaltic movements of the 
colon, further small thumbsired fragments in the ab- 
oral half of the colon, where the content thickens into 
a plastic mass. 



antiperi.stalsis is the main function of the oral half of 
the colon, m the cats, according to Cannon This 
mor’ement together with the hanstra! small pendular 
movement, effects a more thorough mixing, kiieadin<' 
mas.agmg of tlie contents, for the ultimate purpose, of 
having created a longer exposure time and a more 
thorough and intimate cdhtact between chyme and 
resorbing surface of the mucous nienibranes 

1 he folds of the mucott^ viciuhraitcs'’ represent ac- 
cording to Forssell a momentary' state of movements, 



Figwre 1— Caifr No I <S D ) targe Pendulum Movement of 
the Transverse Colon A » 6 hrs. film; B , 24 hrs film. Both 
taken (n upright position. The highest point of the colon 
transversum on film A. becomes the lowest point on film D. 
Note the gas filling of the upper portion of the haustrated 
transverse colon, on film A. 



Figure 11— Case No 2 IM.B ) targe Pendulum Movement 
of the Transverse Colon? A 24 hrs film; B. 72 hrs. film. 
Both, in upright position 


Holzknrcht’s “cii masse’’ movement^ or the massBe 
large movement of the colon, as well as the movement 
of the "dcfccatioiial act” of Magnus produce large, 
e.\tensive, powerful, rapid, massive, propulsive move- 
ments, both in exclusive service of the evacuation, as 
against the above mentioned movements, winch serve 
both, evacuation and resorption. 

The out pci istalsis, as noted over the proximal half 
of the colon, represents much more an active retro- 
grade transport, (C. Jacobi, Cannon, Stierlin. v. Berg- 
inann, Case) than a passive backflow (Schwarz). The 


a factor, righteously considered influencing kinetic 
functions of the colon. The play of the folds may' 
have a hitherto unsuspected significance in the control 
and propulsive movement of the gut. “The movements 
of the mucous membranes produce an extremely di 
ferentiated distribution and restraining of the food in 
the digestive chambers, of varying form and size an 
procure tlie fine regulation of the current by the pas- 
sage of the contents in the alimentary canal (Forsse )• 
The coinbiitalwn of all these motor functions to 
gether creates a teamw'ork, with promoting effect on 
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re?oqjtion, cliyiiic inspissation and skybala formation, 
combined witli a motor mechanism, which embraces 
a continuons chain from the invisible churning to the 

large mass movement the combined effort re- 

sultitig in an enhancement for both, the absorption and 
the scif-evacnation, considered the main functions of 
the large intestines. The oral half of the colon, dis- 
tinguished by its abundant lymphatics, is, primarily 
adapted for resorption, the aboral half serves evacua- 
tion (Roith, Miklas). The impoi lance of this com- 


it is a rare observation, lending itself very rarel}’, if 
ever, to a roentgen snapshot, .... the large pendulum 
movement of Rieder on the other hand repiesents a 
phenomenon, possibl}', but not necessarily physiologi- 
cal in nature and although the incidence of its maiked 
form is rather rare, however, if it does occur, it de- 
velops slowly and the fully developed picture of the 
large pendular movement remains stationary for a 
length of time, therefore its x-ray demonstration is 
easy. 



Figure in^^asc No. 3 (B.S.) Largo Pendulum Movement of 
the Transverse Colon, with redundancy of the hepatic flexure 
and descending colon, resp.; both films taken In upright 
position. A., 6 hrs. film. 0., 24 hrs. film. Note redundancy 
as alternately demonstrated, the redundancy of the hepatic 
flexure on film A., and that of the descending colon on 
film 8. Transverse colon droops on film A., toward the 
left side, on film B., toward the right side. 


bined co-operatiou is best demonstrated by its failure, 
e. g. on administration of cathartics Cathartics, as 
a rule, accelerate peristalsis, but halt aiitiperistalsis, 
ubereb}- inspissation of the ch3mie suffers, the en- 
hanced colonic transport results in frequent loose bowel 
movements. 

The large pendular inovcmcnt of Rieder represents, 
in certain respect, an opposite phenomenon to the 
mass movement of HolcknccUt. Tlic movement “cn 
masse” produces — with or without a certain subjective 
sensation — a sudden, in fact, a liglitning-like transport 
of the content, over an extensive area of tlie colon, at 
a simultaneous disappearance of the haustration and 
narrowing of the colonic lumen, wliile the location and 
the position of that segment, during this act remains 
large!}’ unchanged, — a thrilling phenomenon, an un- 
forgettable spectacle to observ'e it — , in the large pen- 
dular movement of the colon, haustration, lumen, width, 
size and external markings remain practically un- 
changed, the only changeable factor remaining the po- 
sition of the colon segment, which is the end-result 
of an imjjerceptibic, slow and invisible movement of 
the gut. 

While Holzknecbt's “en masse” movement is a phy- 
siological act, occurring daily, once or several times, 
always of a few seconds’ duration only, consequently 


Incidence 

Rieder reported about bis observation in 1912. He 
made serial examinations on two healthy individuals, 
the successive films being taken at about half hour 
intervals, with the observations extended over a period 
of 33 hours. He appended sketches to the first and 
original x-iay films to the second case. The pendular 
changes found, could be designated as marked, though 
not excessive. 

Emmo Schlesinger in his excellent textbook refers 
to two observations of his oivn. In the second case, 
however, there w’as an obstructive process of the trans- 
verse colon present. The pictures with “stiffening” 
and "secondary exliaustion” are pathophysiological 
manifestations of an obstructive process of the lumen 
and may not represent a genuine large pendular move- 
ment of the colon. 

A. Oppenheimer, w'ho does not use the term of large 
pendulum movement, nor make any reference to 
Rieder’s name, describes in his recent article quite a 
similar phenomenon observed over the colon, respec- 
tively over the individual segments of this gut and 
attributes these changes in the position of the colon 
as daily recurring, physiological changes, due to the 
filling and emptying of the segment in question and 
calls the receptive relaxation of the individual colon 
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segment, diastole, :n contrast to the systole, which re- 
fers to the lightning-like mass-movement of Holz- 
knecht. Latter movement, the systole lasts only for 
few seconds, while the diastole lasts 4 or 10 hours or 
longer. 

Textbooks, German and English alike, do not dwell 
extensively enough on this subject. For some reason 
or other, this chapter has certainly been inadequately 
dealt w'ith, as large textbooks at best, make only a 
cursory note, or short reference to this topic, or omit 
it altogether. 

A. B. 


Comments 

The credit goes to Rieder for having the large 
pendulum movement in the human obsen'ed, defined 
and demonstrated in a masterly w'ay, through his x- 
ray studies. It is claimed in certain quarters that 
similar movements were observed in animals durin-R 
experimentation (Bayliss and Starling) or during ob“ 
servations through the transparent abdominal window 
(Katsch and Borchers). The former experiinentators 
are credited for having been the first to observ’e the 
large pendular movement of the colon on the rabbit 





Fi:;«rc IV — Case No 4 (R.K.) targe Pendulum Movement 
of the Transverse Colon. A » B., C. films taken in upright; 

D. in prone pos. A., 6 hrs. film. B.« 24 hrs. film. C., 54 
hrs film. D., after barium enema. 

This leaves the question of the actual incidence of 
this jiheiromenon entirely open. 

As far as my own experience is concerned, upon fol- 
lowing up this question during the last 12 3’ears in a 
group of approx'mateh' one thousand cases of gas- 
trointestinal import, .... I would be loath to arbi- 
traril}’ fi.x 0113’ definite figure as indicative of the fre- 
quenc3' of this incidental finding Transitions are com- 
mon and hardly definable. The difference between the 
mild case and the one considered normal, is hardh' 
discernible. 

Mild degrees, definitely beyond the bounderies of 
the physiological variations were found to number ap- 
proximately 10 to 15 % of the total, while very pro- 
nounced cases with puzzling morphological manifesta- 
tions were after careful search discovered in less than 
2 % of the total (IS cases). 


• 

and dog. However their report does not furnish 
sufficiently convincing evidences, — at least not in iny 
opinion — , that among the various movements noted 
and graphicaify demonstrated on the animal, 3113 of 
them was identical witii the one described and demon- 
strated in the human by Rieder. It is hard to con- 
ceive that the visible, in fact, rapid, peristaltic-likc 
movements — more of a contraction than of locomotion 
type — , extending over a few cm. only, under experi- 
mental technical arrangements far from any device 
approaching biological conditions, should be identified 
with the slow, invisible, creeping dislocator}’ movements 
of the large pendular character, e.xtcnding over a large 
area. Consequently, I would say, that Rieder's ob- 
servations have no counter part, — animal or human—, 
in the previous medical records. 

A combined contraction of both, the longitudinal 
and circular musculature of the colon, with a predomi- 
nance of the former, resulting in a noticeable locomo- 
tion, expresses the substance of this kinetic mechanism, 
which appears, as a rule, closer to the end of the 
digestion and affects a large, but circumscribed seg- 
ment, usually that of the transverse colon. 

One of the preconditions to the development of ibis 
phenomenon seems to be the presence of an elongated 
mesentery. In producing and explaining the larp 
pendulum movement, the potential role played by the 
mesenteric smooth muscle tissue may prove of great 
importance too. Emino Schlcsinger emphasizes f le 
constant presence of the smooth muscle in the niescii- 
tcry- of the transvcisum, in contrast to the other seg 
menu of the mesocolon, where this is of an occasions 
occurrence only. 
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Piohably outMclc of the long inc^entciy and iti< muscle 
supply also the abdominal space may have its role in 
the ]iosition and in the free movahility of the colon, 
especially as related to the transverse and ascendinjj 
colon. Accouling to Oppenheimer these segments, be- 
ing in contact with the anterior abdominal wall, are 
.strongly curved and turn forward in the stocky person 
with deep abdominal c.avity in contrast to the slender 


The legulatory mechanism of the colonic movements 
is undoubtedly under the influence of the no vans sys- 
ictn. Even the animal e.xperinientation upon isolated 
colons (Bayliss and Starling) can not be construed as 
conclusively contradictory to this assumption. Thomas 
and Kuntz found the intestinal contractility as an 
inherent property of the gastrointestinal musculature, 
after paralysing the enleiic nervous mechanism with 



Figure V — Case No. S IM.C.) targe Tcndulum Movement 
of the Splenic Flexure and Transverse Colon, associated with 
huge redundancy. A. film taken 30 hrs. after oral admin- 
istration of the barium; 0. flexura iienalis and the aboral 
transvene colon, after barium enema. <Note the tremendous 
redundancy of the flexura and the positional changes of the 
transverse). 



Figure Vl~— Case No. 6 (S.M.) Large Pendulum Movement 
of the Splenic Flexure and Transverse Colon, associated with 
redundancy of the flexure. A. 24 hrs. film; B. splenic flexure 
exposed, after barium enema; C. splenic flexure, after par- 
tial evacuation of the barium; note the gas filled redundant 
coils of the flexure. Aboral half of the transverse In B. shows 


horizontal, on 

subject’s flat, long abdominal cavity, in which the 
elongation of the transversum results in descent of the 
gnt. Accordingl)’ ct)nstitntional factors may have their 
role also in the production, or at least in the roentgen 
demonstration of the large pendular movement. Of 
course Oppenheimer's lateral view films might detect 
huge dislocational movements of the gut segment, 
where heretofore — using the routine postero-antcrior 
technic — their presence could even not be suspected. 
Thi.s necessarily refers to the spacious abdomen of the 
stocky person. 


I. vertical trend. 

nicotine. The role of the nervous mechanism is clearly 
summed up (Editorial J.A.M.A. 1926, June 12) in a 
hcntence: “The enteric nervous mechanism brings 
about vari.ations in the tonus of the musculature and 
the amplitude and force of the contractions and in- 
itiates and coordinates pcr-stalsis and other reflex 
movements in response to local stimuli”. 

Additional stimulating effects on the motor d}'- 
namics may be achieved under the influence of vari- 
ous, hitherto unknow'ii or unsuspected factors, wdiich 
may originate either in some intraenteral process. 
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such as a {jcriphera! reflex slinnilation through the 
mucosa of the colon (v. Bcrgniaiin), or in some other, 
extraentcral factors, as rcpresentetl by various en- 
docrine, mctal)olic, toxic, constitutionai or psychic 
agencies. The inhibitory role of psychic factors, emo- 
tion. etc. on the colonic movements- was experhnetitally 
jirovcn in the cat by Cannon. 

In Ricdcr’s large pendvtluin movement tlie locomotor 
changes are conspienrms. Tonus, hanstration arc un- 
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with shortened taenia and is deeply liaiistratcd, re- 
scnihhng the piltwarpmcolon of v. Bergmann. The vari- 
ous classes entail certain predis])osition into well de- 
fined groups x)f diica'^es, a1^o a certain t 5 'pical rcactivitv 
to tltc pharmaca of the vegetative nervous s>stem 
(atropm, pilocarpin, physostigmin, adrenalin, etc.) 

Itt Oppctiheimcr'.s grouping the position-changes of 
the colon or of its segments are quantitative, not op- 
posite in direction, tlicy are phasic in nature, subject 
to the physiological tiigestive phases. • Thev harbor a 
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Fiffure VII<-~Caic No. 7 large Pendulum Movement 

olF the Aiecndcnt and Transverio Colon, Both films taken In 
prone position. A.: oseendent colon is high, hypedeseendc<t. 
rrot Inverted and the transverse fs high. B.: ascendent colon 
is hlnh» Inverted and the transverse Is very t’cep. 


afFected. The drooping loops may show the same 
tonic, .spastic, haustrated ajipcurance, ns, — at some 
other time — , the shorter, high transverse colon 
would, — with the same individual. -Again, in some 
other cases of the large pendular movement with in- 
dividuals of the atonic habitus an atonic, redundant 
colon may be encountered, win'ch may elicit symptoms 
of stretching, decompensation, relaxation, sacculation, 
etc. (F. H. Kruse). The marked e.\ciirsions, as noted 
in the typical cases, may point to an opposite direction. 
No time clement is noted. Regularity or c\-clicity of 
the appearance is missing. 

Plwntiaca, such as atropin, pilocarpin, etc. affect the 
position of the colon or of its segments, too; however 
this is coupled with tonus changes. Witii the increased 
tonus (c. g. from pilocarpin) the haustration increases, 
the gut-segment shortens and the position of the gut 
becomes elevated and straightcr, and vice A’crsa, 

The constitutional factor, as expressed by A-arious 
tj'pes of habitus (Stiller), or of tonus ( Schlesiuger'.s 
roentgen-stigmata), or of the imbalance of the vegeta- 
tive system (Eppinger & I-Iess’ vagotonia), or of the 
general visceral ptosis (Glcnard’s sj^Ianchnoptosis) . 
etc. may and does have its earmark on the position 
and appearance of the colon, alike. A ptotic colon is 
generally considered the stigma of a habitus asthenicus 
or that of a splanchnoptosis. However, the drooped 
colon of the sympathicotonic condition exhibits at the 
same time signs of relaxation, unhanstration, like the 
atropincolon of v. Bergmann. The transverse colon of 
the hypertonic’s of Schlesinger is high, straight, lifted. 


seemingly contradictory clement, namely; that the 
j)assively receptive segments during the so-called dias- 
tolic phase show haustration, signs of a In-peractivc 
state, although on the sagging loops unhanstration. 
j>assivc dilation, .sacailation would be the logical sequel 
During the passive, receptive diastolic phase the colon 
segment droops elongates, like the atropincolon would; 
its increased lianstration, however, behaves like a pilo- 
carpin colon does, 

J!/. ^ 


Six or eight hour films show the transverse colon, 
as a rule, at a higher level, than the later, tlie 24-4S-72 
hour films do. At its higher level the transverse colon 
may be found straight, curved, ovoid, spherical or ir- 
regular, the later exposures, in positive cases showing 
various degrees of sagging tendencies, may reveal an 
angulation, with a sharp angle pointing dounvard: at 
times, multiple angulation is noted ; gj-ration, S. or n • 
shape are the other tj'pes of the configuration. In fe" 
cases the opposite trend is found, and the later films 
may elicit signs of a more sthenic character. 

The detection of the large pendular movement 
is always incidental. There is nothing in the histor} 
or among the symptoms or signs which is t 3 ^ical an 
there are no co-existing d senses or s’gns. which nag it 
be called suggestive, or being in causal correlation, as 
a causative agent or as a product. 

I have found among ni)' cases of marked large pen 
ular movement co-existing cancer of the stomach, pep 
tic ulcer, dj-sentery, clironic appendicitis, constipation, 
chronic hepatopancreatitis n-ith diabetes mellitus, mi 
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pacted xiroU’i- ^tonl^ rcdvsntiam'v, incg.isigmoid, nem:i'>- 
theuia. dexok'pnicntal toalfoniiaiioiii, such as imde- 
jct'udcd or iiivciicd cccuiii. In othei cum^’' only \aguc 
sunptouis N\crc jiu'sctu. noi indicative of any well 
defined di'-ca'-c. Occa.Munallv no ga-tiointcsiinal 
>\!npuiin' were complained of. 

Siiinificancr oj llic huih' pt'itdulum (tun'Oiiod 
The knowledge of the huge jieiulidai nioccmcnt 


2) . . . . Cancer oi other Innior, nicer, divcrticuH or 
any other pathology, seated ovei the mobile segment, 
may give during a icf>calcd rxauunation within a 
few liours an ciitirrly litffm'iii lomlioit of the posiiivr 
pdlpaloiy fiiiihnffw ^^dthnul this knowledge no ex- 
plan.'Uion oi diagnosis could be olTered foi c;ises in 
wliich a tumor palpated above tlie umbilicus, at some 
othei time at or above the level of the s\mphysis would 



fiSUt* VUt — C>« No a ISL.) tatRC fcndulum Movement 
o» the Colon, onocloted with tcdundancy ol the franjvcric 
ond dciecndInK poiltioni. ChangeJ arc of moderate degree. 
Doth f Imt taken In prone petition. A., after barium enema: 
D., after defecation, lubtcqucntly. 



Figure IX— Cate No. 9 ttP.I Largo Pendulum of the Colon 
Detcendent. attoclatcd with huge redundancy. Doth filmt 
taken In prone petition A., after barium enema; note the 
configuration of fhc convoluted coHt of the redundant 
detcendent colon; B , potfdcfccatlonal fitm; note ffoixkncchf't 
'*cn matte'* movement at three different toentions of fhc 
colon. Redundancy dliappeared without a trace. 


seems 10 he imjiortant both from the scientific and 
the practicabclinical point of view. 

The points of importance may he summed up, as: 

1) .... The fact itself, that an anomaly or peculi- 
arity, jirodiiciiig far reaching positional and morpho- 
logical changes of an organ in its appearance, or in 
its x-ray demonstration, — the only way of its recogni- 
tion — , may c.\ist in the sy.stem, which may mislead 
one in the interpretation of the pii/pling findings. 


be located, even possilily crossing the middle line. In 
another case a palpable tumor of a flexure region may 
at some other time he missed, when same may move 
behind the rigid thoracic wall, in the hypochondinim. 
Beware diagnosing a patient as merely hysterical be- 
cause of .such ptudlmg or confusing symptoms or signs. 

3) .... /I long )!icscii/cty, the prerequisite for the 
laige pendular movement, is equally indispensible and 
is invariably present in redundancy of the colon. The 
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colon, Avith an elongated mesentery may at any un- 
changed position shoiv I'ariation in shape only, (festoon, 
gyrated, curled upon, etc.) as encountered in redund- 
ancies or at an unchanged haustration and 

lumen in position only (high or low or laterally dis- 
placed, etc.), as one finds in large pendulum move- 
ments or in combination of both. 

While not every large pendulum movement implies 
a simultaneous redundancy, practically all redundancies 
arc potential sources of large pendular nwvcmcnis. 

4) . , . . Redundancy may predispose to the devel- 
opment of volvulus and to a lesser extent to invagina- 
tion. This seems to be a fairly established fact. No 
intussusception or extensive torsion can develop un- 
less an elongated mesocolon furnishes a basis for this 
intestinal dislocation, usually in presence of develop- 
mental malformations (Pratt and Faliis)-. The elon- 
gated mesocolon, a precondition to redundancy and 
volvulus, is similarly a precondition to the large pen- 
dular movement of the colon. Is it after all not rea- 
sonable to assume that a possible causal correlation 


may equally exist between the large penduhm 
iiicuf and a pofctiltcil z'ohutlus of the colon? 

Conclusions 

The large pendulum movement of the colon described 
by Rieder in 1912 remains a rather neglected field in 
the literature. 

Its incidence, clinical importance, differentiation and 
its place among the other types of colonic movements 
has been stressed and its roentgen-demonstration illus- 
trated on a series of films. 

It is not a regular physiological moi'ement; still its 
occurrence does not necessarily imply patholog)-. 

Its milder form is common: in fact, within certain 
limits it may be considered ph.vsiological .-'the extreme 
degree is rather rare. It may mislead one in the in- 
terpretation of its x-ray demonstration. — the only way 
of its recognition — . and in the clinical diagnosis of 
any disease, located within this mobile, pendular seg- 
ment of the guts. 
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Reflections on Geriatrics in Internal Medicine 

By 

• ■ MEYER GOLOB, M.D. 

NHW YORK. N. V. 


I \\’AS at first ratl)er Iicsitaiit about jiresenting little 
more than an idea, but I believe tliC subject at 
band is worthy of repeated consideration. I am urg- 
ing an increase in specialiTred study and practice of 
the medicine of the aged-geriatrics. It is unncccssar\' 
to reiterate the limited reference of the concept of 
time. The life of the dog lasts some fifteen years, of 
man,, tliree score years and ten. more or less, and 
eternity is ns a minute in tlie life of the .Almighty. 
Dr. Bernard Sachs, after si.xty years of service, de- 
clares, “The joy of work is the joy of life. Don’t let 
the biblical tliree-score and ten affect you. To add 
to the years, stop counting them." Old age is a condi- 
tion. a biological situation, and calls for as fresh and 
as special an approach as does infancy. When we 
realize that a disease can he understood only in tenn 
of its host, it becomes apparent that the common cold, 
gastric disturbances, cardiac aberrations have different 
meanings and implications in the young, the youthful, 
the middle-aged and the old. Thus it is that the .student 
and healer of diseases of the aged faces a fundamentally 
different situation ; we have recognized this fact at the 
other end of the life scale. have specialists in 

pediatrics, pediatric clinics, jicdiatric societies, pedia- 
tric journals, institutions of research, professorships. I 
urge that the .«ame be done for geriatrics. Only in 
this way, through siiecializcd. undivided study, can we 
aclrcve progre.ss in understanding, and perhaps meet- 
ing, the health problems of the aged. If we are to 
move, even slowly, toward the realization of the 
dream and hope of c.xtending further the active life 
period, we must undertake special study of the prob- 
lems of the latter part of that period. 

The terms geriatrics and gerontology are often er- 
roneously used interchangeably. While the former 
concerns itself with diseases of the aged, the latter 
treats of the scientific approach to an understanding of 
the genesis of old age. As Dr. Steiglitz tersely de- 
fined it. •‘Gerontolog)- is the science of aging." Senes- 
cence," the process or condition of growing old.” is 
therefore the subject m.atter of gerontology. It was 
Nascher of Xew A'ork who in 1914 gave the name 
geriatrics to the study of diseases of the senile organ- 
ism. The stimulus to this work was the notion that 
when an old person complained he was considered to 
be suffering from "old age" with no mea.sure available 
to alleviate his suffering. Nascher speaks of senility as 
a physiological entity like childhood. Paradoxically, 
it’s a case where degeneration is normal. Therefore, 
we do not face pathology compl'cated by degenerative 
phenomena, but pathological processes superimposed 
on a normally degenerating body economy. This con- 
cept of geriatrics stands regardless of the duration of 
the pathological jrrocess. Geriatrics may thus be de- 
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fined as a division of medicine dealing with the diag- 
nosis and treatment of disorders peculiar to old age. 
and of other disorders in the light of the peculiarities 
of old age. 

The period of manifestation of senescent changes is 
rather indefinite, and the concept of senility as a phy- 
srological entity rather than a pathological state of 
maturity has been complicated by our inabilitj' to de- 
fine the senile norm, and by our inability to state 
when senilitv begins. But it is obviously necessary to 
ap])!y a notion of physiological rather than ordinary 
chroiralogical time. Senility must therefore be pre- 
cised for each individual case, until. such time as norms 
are defined and acceiffed. The aged are not exempt 
from the infections found in early life, and progeria — 
a rare condition in which a person may be old in 
early childbood and die, aged, while young in years — 
is a striking example of one’s being at once old and 
young, in the two senses of time. We may hazard a 
definition of normal senility as being that state wherein 
organic or functional decline cannot be traced to 
anatomical or pathological physiology. 

Thcwlis reflects on neglect of the aged, noting that 
most physicians treat them as they do the young, and 
when the patient dies, attribute it to "old age” not 
realizing that tiie organism demanded quite different 
drugs and handling. He rightly maintains that old 
age is neither a disease nor an effective cause of death. 
Martin divides the tragicomedy of life into three acts : 
first, evolution; second, maturity; third, involution. We 
administer adequate attention to the first act, reason- 
ably fair inindfidness to the second, and become in- 
different to the third. To indifference we may ascribe 
the fact that the subject of disease of the aged is 
blended with general medical practice. In the same 
vein an editor reflects, “Geriatrics has been a neglected 
field of medicine. At present the mortalit}' at advanced 
age is considerably more than necessary, owing to 
neglect to .special study in the anatomy and physiology 
of .senescence .... Old age has been shelved as use- 
less in a society based on material standards.” It is as 
a result of control of infectious diseases in childhood, 
guided by the public health offices and pediatrics, that 
mortality in early life has been conspicuousl}^ reduced. 
The young mother need no longer fear the “summer 
complaint” her own mother has not forgotten. A 
glance at the history of infectious diseases illustrates 
the effectiveness of research and the institution of pre- 
ventive rather than curative pediatrics, ^^^e have not, 
h.owever, instituted preventive geriatrics, for the period 
from forty to sixty. It is in these years, or even be- 
fore. writes Stieglitz, “that the involutional processes 
start, later to reveal themselves in the more obvious 
evidence of aging.” Admittedly, preventive geriatrics 
does not mean the preveation of aging, but retardation 
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of premature senescence, and control of the process of 
aging. Old age is, I believe, moklable into a form 
made graceful, and acceptable to the old. "The act of 
growing old graciously is not an extemporaneous event 
but one that merits deliberation," writes Willus. He 
has graphically presented the phases of aclivity and 
declivity of life in an arbitraiy biologic curve which 
if closely followed means tlie adoption of a “protective 
philosophy of life.” The individual who premedita- 
tively follows the biologic curv'e and makes the neces- 
sary restrictive adjustments in life, has adopted a more 
advantageous mode of living than the one who will- 
ingly or unwittingly ignores the mandates of nature 
and plots his chosen curve of activity'. Walt Whitman 
wrote, 

"Youth full of grace, force, fascination! 

Do you know that old age may come after you with 
equal 

Grace, force, fascination !” 

He disagrees with the current concept that senescence 
implies declivity^. One may point to compensatory ac- 
tivation of certain physiological phenomena. One may 
mention the brilliant achievement of such men as 
Michelangelo in the arts, Jacobi and Keen in medicine, 
Oliver Wendell Holmes in statecraft, at very advanced 
age. In ancient Greece an old man was a rarity. Owing 
to increased life expectancy, the aged are very much 
with us today. In fact, they harbor a fear that they 
may live too long, hence the clamor for economic se- 
curity, and the complaint against economic processes 
which have their own peculiar concept of time. When 
man becomes aware of palpable physical deterioration, 
he begins to suffer psychologically'. Tlie knowledge of 
physical regression is a source of poignancy' to per- 
sons in maturity. Thorough study' of gerontology', on 
which preventive geriatrics is dependent, would help 
to bring the phy'siologic age up to par with the mental 
alertness of the individual. Because the many chairs 
of pediatrics in the medical colleges find no counter- 
part in the study of diseases of old age, we fail to separ- 
ate physiological from pathological old age, not so much 
for lack of knowledge as because of poor utilization of 
that we possess. 

A survey by the Mwiter six years ago disclosed that 
in the last two decades there had appeared, in the 
United States, Great Britain, France, Germany', Italy 
and Russia, seventy'-seven textbooks on pediatrics, ten 
on geriatrics. In the indexes of the Surgeon General’s 
Library at Washington we find no journal specializ- 
ing in geriatrics, fifty-five in diseases of childhood*’. 
Our lack of interest has led us all too frequently to 
raise the question of mental decline, and age itself, 
as an excuse for our ignorance. 

In dealing with sy'inptomatology' in the aged we 
must be aware of systemic interrelations, we must 
learn to respect vagueness in the description of symp- 
toms. Vague phenomena often seem to lack clinical 
meaning, and are seldom recognized for what they are. 
When we finally come to treat these patients the evi- 
dence is often "palpable, the condition frequently^ ir- 
remediable. But if geriatrics is studied, and physicians 
become aware of its importance, the opening scenes 


will not escape detection, their implications will be 
understood while the condition is still in a reversible 
stage. While some stages are not curable, they can be 
controlled. The ability to be a good listener is of 
the utmost importance in taking a«history, particular- 
ly when listening to an elderly individual. Let the 
geriatric patient relate a long and possibly confused 
story of ailments. He has probably all too often bad 
his troubles passed over as senile complaints. The pa- 
tient must be understood, his functional disturbances 
and physical defects detected and properly interpreted 
Lambert gave excellent expression to this basic con- 
cept of clinical approach in stat'ng : “ . . . the pharma- 
cology of the aged demands more of the art of the 
practice of medicine than in any other group of pa- 
tients. One must learn to unravel the real from the 
imaginary, and one must learn to listen to many 
reiterations, but the mere fact of willing attention, 
cheerfully bestowed, is often in itsell the best remedy 
to rule out many ills.” With this type of clinical atti- 
tude we might discern the precursors of premature de- 
cline, and there are three particular conditions in the 
old, which often escape timely diagnosis, to which I ^ 
should like to allude: thyroid disfunction, achylia gas- 
trica and hypertension. C. H. ^layo, in an address 
on the thyroid, said that “.All fires, whether those of 
our own bodies or otherwise, must have oxygen for 
combustion. If you are talking to people from forty 
to sixty years old, and you ask them something quickly, 
and they look at you with their mouths open and ask 
‘What?’, and they ask it a second time . . . give them 
a metabolic test ... It is most interesting to see these 
people who have burned out their thyroids, without 
any pain or recognized trouble, but the chemical ac- 
tion is gone.” 


Achylia gastrica and essential hypertension and 
vascular disease merit particular mention, because they 
so commonly occur without symptoms. Were they 
kept in mind by the clinician examining patients in 
the fourth and fifth decades of life, anti treatment in- 
stituted, a break in the compensatory mechanism which 
accounts for the absence of symptoms, might e 
avoided. \Vhen a person over forty complains that 
food is tasteless and insipid, unless highly seasone . 
it may be viewed as suggestive evidence of a degener- 
ative "process of the glossal components of taste, biicli 
a phenomenon may be regarded as portending gastric 
atrophy. Ascertaining the gastric chemistry even <m 
the basis of such evidence, might well establish an 
achlorhydria, a valuable finding from the vieivpoin 
of preventive medicine. The writer reviewed 1/ ca. 
records indexed “Involutional Achlorhydria . w ^on 
of these intubation was for various reasons contrM 
dicated. Others stubbornly objected to the pr 
dure. The entire group presented a clin.cal 
hyperacidity, but nontheless hydrochloric acid w as I 
scribed with meals, before, during and after. ‘ 
sultant alleviation of the dominant gastric , ■ 

It is apparent that, on clinical criteria alone, wi ^ 
laboratory support, the diagnosis stated was^ ' 
ranted. L'y states that Gastric acidity dec me.-. • 
a<^e 20, that achlorhydria increases considcralil) ?■ 
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age 40, that by 65 over one third have no acid and 
over one-quarter do not respond to histamine. 

Because of the insidious and asymptomatic onset 
of essential vascular hypertension efficient therap}- may 
be deferred for years. No symptoms may arise until 
circulator}' embarrassment arrests attention. Patho- 
logical physiology precedes cellular disease, a func- 
tional disturbance is unidentified. When well defined 
symptoms appear on the horizon, when sclerotic 
changes affect the vasa vasorum of the coronary 
arteries — since these concern themselves with nutri- 
tion of the heart, paradoxically, the heart which needs 
more nutrition, obtains less because of arteriosclerosis. 
Hypertension is no longer potential, but kinetic and 
actual. There is a prevailing opinion that arterio- 
sclerosis is an expression of aging of the arteries, 
and not merely a transformation attending the process 
of aging. But “it is not a mere infirmity of old age, 
but rather a disease of the vessels manifesting itself 
mainly during senescence.” 

These three conditions point to the wisdom of think- 
ing in terms of physiological old age, even when a 
patient is less than forty chronologicall}’. Acquired 
achylia gastrica and essential hypertension may be 
curable in the evolutionary phases, but be recalcitrant 
to therapy once anatomical changes have taken place. 
Since one may be chronologically young and physi- 
ologically old, or vice versa, we must carefull}^ dis- 
tinguish between these conceptions of age, and apply 
the principles of geriatrics to all who are physiologi- 
cally old. No set age may be staled, and each case 
must be analyzed from the standpoint of plu'siological 
advancement. The phase of life to which geriatrics 
applies does not begin at any special time. Senility, 
like childhood, is a physiological entity and not a 
pathological state of maturity. Geriatrically, diseases 
are pathological conditions in a normally degenerating 
body. The objective sought in geriatrics is not the 
restoration of a diseased organ to the norm of ma- 
turity, but to the normal state of old age. In one re- 
spect, both geriatrics and pediatrics concern them- 
selves with problems of tolerance. There is however, 
a distingui.shing feature characterizing the e.xtremes of 
life, pointed to by Brown and Dolkart. They write, 
- “. . . in the aged, the low level tolerance to metabolic 
and pln'siologic disturbances is accompanied by a con- 
comitantly low level of regenerative cajjacit}'.” Both 
extremes cannot be treated alike although they may 
harbor the same disease. To obviate hypostatic pneu- 
monia, it frequently is wise to shorten the aged pa- 
tient’s stay in bed. The writer concurs with the 
above mentioned authors that a patient who reaches 
the ripe biblical age with positive serologic findings 
“Should be treated cautiously if at all." Soma Wc’ss 
refers to a tyjie of dyspnea occurring in the aged with 
coronary disease after prolonged rest, “. . . a mani- 
festation of congestive heart failure induced by rest 
(paradoxic cardiac failure).” Heat equilibrium is so 
much more easily disturbed in the infant, and lieat 
production may be much subdued in the aged, both 
li.aving the same lung pa'tholog}'. In the aged, a non- 
visualized appendix, roentgenologically, has a different 


clinical meaning than non-visualization in the youth. 
In the aged, infection travels less rapidly because of 
the fibrous degeneration of the tissues. The spleen in 
the aged is usually so small that in the various dis- 
orders ass'oeiated with splenomegaly it cannot be dis- 
cerned. Clinical evidences of left cardiac failure are so 
mild in the aged that they mimic other maladies, notably 
upper respiratory infections. Recognition of this phe- 
nomeiTon is conducive to adequate therapy. It is im- 
portant to recognize that skeletal demineralization pro; 
duces diminished vigor with which to withstand the 
storms and strains of physical activity and accounts 
for a rising disability conditioned by pathologic frac- 
tures. The fact that the aberration is amenable to 
therapy is sidestepped only because, as pointedly stated 
in an editorial, "... We have been accustomed to ac- 
cept skeletal demineralization as an inevitable accom- 
paniment of advancing years and have made too little 
effort to understand or jirevent . . . protracted mineral 
starvation.” We dispose of it under the label of 
osteoporosis. It may be well to point out that hypo- 
calcemia in the geriatric patient and its relationship to 
a gradual depression in the hydrochloric acid in gastric 
juice as age ascends may result in poor absorption of 
calcium and thus establish a factor in the genesis of 
osteoporosis. Examples of the physiological signifi- 
cance of aging are too numerous to cite, but these given 
are typical. Similar pathology' may display different 
symptoms and signs in different periods of life. Brown 
and Dolkart’- have thrown into sharp focus the in- 
discriminate administration of sedatives to the geria- 
tric patient. The general therapeutist is too often un- 
mindful of the fact that since the aged patient is a rela- 
tively settled individual and not ordinarily labile, 
nerve sedation is not called for. Such medication is 
apt to be harmful. The writer recalls two male pati- 
ents, 71 and 73 years old. Dysphagia played the dom- 
inant role in the symptomatology in both cases. They 
were indulgently treated with nerve sedatives for sev- 
eral months, when finally a diagnosis of carcinoma of 
the terminal esophagus was made. One received a 
palliative ojicration to the patient’s satisfaction for 
over a year, the other was administered an abundance 
of compassion by the physicians who were closely re- 
lated to him, and who permitted him to starve to death. 
In both cases dy'sphagia was interpreted as a .spastic 
phenomenon, local or remote in genesis. Sedation is 
harmful because increased permeability in the aged 
is one consequence of cerebral arteriosclerotic changes — 
a defect in the integrity of the vascular system — con- 
ducive to low tolerance for bromides which diffuse 
more rapidly from the blood stream to the cerebro 
spinal fluid. The same holds true with other thera- 
peutic agents. Because of slow metabolization in the 
arteriosclerotic, harm to the patient arises from the 
prolonged cumulative effect of the drug. In this con- 
nection it is worth recalling the common exiicrience 
wherein peptic ulcer in the aged often produces severe 
ga.strorrhagia, owing to arteriosclerosis of the gastric 
blood vessels. The rigidity of the sclerotic vessel wall 
will favor continued bleeding and surgical interference 
may be the procedure of choice despite the advanced 
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age of the patient. One must rememi)er that the pulse 
in the aged with gastric licniorrliage differs from the 
pulse rate in young. A fast pulse is usually absent in 
the aged, conveying the impression that the hemorrhage 
had ceased and lulling the examiner into a false sense 
of security. 

Were modern medicine to operate adequately, it 
might well prove capable of making equally graceful 
the two extremes of life. One reason that pediatrics 
is well established as a specialty, aside from the eco- 
nomic and social demand for it, is that the name has 
been given to this phase of medicine, and formal study 
operates under this name. This is sorely needed in 
diseases of the aged. A name causes emphasis, its 
absence, oblivion. Our great progress, over the last 
century and a half, in extending the term of active 
life, has been almost cntircl)' owing to achievements to 
medical and social improvements dealing with child- 
hood and young adulthood. It has been too easy to 
assume that if we set a human vessel on a true course, 
it will automatically follow it to its greatest possible 
limits. \Vc have built the child, guarded the adult, 
and assumed that the events of old age would be a 
simple consequence of prcviovis life. Let us guard 


and slndy the aged too, and I wonder how much ue 
may accomplish ! An interesting and immensely worth- 
while field for study lies open before us. I hope we 
shall not neglect it. In a note on the .same subject in 
19.3fl, the writer suggested the following conclusions. 
They arc .still valid. 

1. A closer -knowledge of the physiolog}’ and path- 
ology of the old is as essential as that of infant and 
child, and must be closer yet, for the intricacies created 
by the conijilications .and sequelae of diseases of a life- 
time leave footprint.s in their wake, and render diag- 
jiosis more difficult and thcrap)- speculative. 

2. The sidqcct of di.scases of old age is entitled to 
si)ecial study that would destroy the common altitude 
that “old age is a regret" and, that is about all there 
is to be s‘:iid. 

3. Tlic subject has not received adequate attention 
in medical literature, 

4. T^ledical colleges have all sorts of chairs, but none 
for the old man. 

5. Given specialization, geriatrics should receive due 
recognition, on a par with other branches of scientific 
medicine, and the subject should be included in college 
curricula. 
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Liver Function Test During Sulfonamide Therapy 


By 

MARIE A. ANDERSCH, Ph.D. 

PlTTSnURCH, PA, 

(Digested from Arm. Int. Med, 19, 4, 622-628) 


A lthough there have not been many reports of 
liver damage occurring in patients under treatment 
with sulfonamide drugs, such damage does occasionally 
occur, and it was thought wise to use the functional 
liver test of Gray (1) to detect early signs of such 
hepatic changes early in the course of treatment,^ es- 
pecially since the evidence offered in the previous 
paper points clearly to serious damage at times in those 
patients who are idiosyncratic to these drugs. Liver 


damage causes an alteration in plasma globulin, an 
Gray’s test is one in which colloidal gold is precipda e 
by the diluted serum of a patient with hepatic disea.e 
but not by normal serum. 

RESULTS 

One hundred and six patients were 
three of these children with negative initial rea i o 
were tested periodically’ during treatment witi sit 
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thiazole or sulfadiazine. Twenty-four of these chil- 
dren developed slight to inarkedi_v positive readings in 
from 3 to 23 days of treatment (see Table I). 

TABLE I 

Data 0)1 Patients Dct'cloping Positive CoUoidat Gold 
Reaction of Scrum During Therapy 

( 0 ) 


No. of Clinical 
Paiicnts Diagtxosxs 

Age 

Sulfa- 
diazine 
in gr. 

Sulfa- 
thiazole 
in gr. 

Thcr- Colloidal Gold 

Reaction 

Days Initial Final 

7 

Broncho- 

pneumont.t 

7 Mo.’ 

2S 


6 

332 

543 



8 Mo.’ 


^0 

3 

322 

532 



7 Mo.’ 

90 


8 

322 

533 



5 Mo.’ 

97 


} 

322 

454 



12 Mo.‘ 

160 


10 

322 

522 



6 Mo.’ 

165 

168 

23 

222 

554 



4 Yr. 

390 


6 

322 

532 

1 

Acute otitis 
media 

2.5 Yr. 

754 


23 

22*' 

544 

1 

Diphtheria 

a Yr. 

707 


10 

322 

554 

1 

Tuberculous 

pneumonia 

8 Mo. 

2^3 


17 

332 

533 

I 

Rctfophar>m* 
goal abscess 

7 Mo. 


92 

M 

322 

542 


(b) 


7 

Broncho- 

pneumonia 

3-30 Mo. 

(5) 67. 

331 

6-11 

332- 

322 

422- 

435 




(2) III- 
225 

4-7 

322 


1 

Lobar 

pneumonia 

8 Yr. 

450 

7 

'. If 

322 
" .1 

432 

I 

Influenzal 

meningitis 

1 Yr.» 

1121 

15 

322 

422 

1 

Scarlet fever 

10 Yr.s 

538 

n 

322 

433 

1 

Pertussis 

30 Mo. 

277 

11 

222 

422 

1 

Pharyngitis 

4 Yr. 

389 

12 

322 

422 

1 

Otitis media 

1 0 Mo. 

68 

3 

332 

433 


* Reaction had returned to normal within three months. 

• Necropsy. 


Out of the 11 patients who gave the more positive 
reactions (Table I, part a), four returned to the 
hospital in 2 to 3 months and were retested. It is 
interesting that all four had negative reactions, thus 
showing the capacity of the liver to repair. The thir- 
teen patients in Table I, part b, showed slight changes 
in the colloidal gold test, and this was probably indica- 
tive of early liver damage because the necropsj' find- 
ings in one fatal case showed a beginning central 
necrosis on a background of hepatic cellular dissocia- 
tion. There were no significant changes in the hemo- 
tological picture in any of these cases. Among the 
49 cases which did not show positive colloidal gold 
tests, one died and the necropsy did not show much 
evidence of hepatic damage. — merely some granular 
degeneration of the ceils and a moderate serious he- 
patitis. 

In 13 per cent of the patients studied, positive tests 
for altered liver function were obtained. There was 
no correlation between the amount ’of drug used or the 
time over which it was given, to the liver damage, 
which must depend upon iclios 3 ’ncracy. Certain experi- 
mental work suggests that a high protein diet and one 
containing adequate vitamin B-complex may protect 
the liver to some extent from damage by certain of 
the sulfonamides. Obviously attention to diet as well 
as the use of liver function tests would be of value in 
treating children with these drugs. 
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Dental caries is a major jiroblem in public health, 
and caries has not lessened in its incidence during the 
past several decades'. The exciting factors are bac- 
teria, capable, by their metabolic products, of destroy- 
ing tooth substance, and substances within the mouth 
which can be converted into substances harmful to the 
teeth. Predisposing factors are those which exert 
their influence through systematic or nutritional chan- 
nels and certain local factors whose effects are exerted 
in the immediate environs of the tooth. (J. Am. Dental 
Assn., 30, 25, 1943). In diabetic children observed 
over a 17 year period, dietary’ measures practically did 
away with caries by hardening the dentin. (J. Am. 
Dental Assn. 30. 670, 1943). The diet used was lib- 
eral amounts of milk, eggs, meat, vegetables, fruit, and 
cod liver oil daily. There was reason to attribute the 
improvement noted directly to the diets used. There 
was no evidence of any significant correlation between 
the level of fluorine supply and the extent of the 
caries. The restriction of carbohydrate probably really 
was not a factor, for in many of the experiments lib- 
eral carbohydrate was permitted, tn a series of nor- 
mal children, similar diets, not restricted in carbohy- 


drate, seemed to produce equally' good hardening of 
the dentin (J. Am. Dietet. Assn., 18, 211, 1942). In 
some special experiments, the actual feeding of very 
high glucose intakes did not promote caries. (J. Dental 
Research 22, 45, 1943). 

Elcct)-ocardiographic changes associated with thiamin 
deficiency. Slowing of the heart rate in some degree 
occurred in all thiamin-deficient pigs (Bull., Johns 
Hopkins Hosp., 73, 169, 1943) (Am. J. Path., 19, 
341, 1943). This was more mai'ked than in pigs fed 
low caloric diets but protected with adequate B vita- 
mins, or than in pigs growing poorly because of de- 
ficiencies in pyrodoxine, pantothenic acid, or riboflavine. 
Severe bradj'cardia, however, did occur in extreme in- 
anition, although adequate B vitamins were provided. 
Prolonged P.R. intervals, as well as second degree AV 
block were common in thiamin deficient pigs. The fol- 
lowing changes also were noted in thiamin deficient 
pigs, and they became less marked, as the deficiencj' 
was altered, — high voltage and broadening of P»; wid- 
ening of Q.R.S. ; inversion of T« ; premature contrac- 
tions of nodal and ventricular origin ; AV dissociation ; 
complete heart block; bigeminj’; and even auricular 
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fibrillation. The injection of atropine sulphate, in cases 
of inanition and in cases of thiamin deficienc}’, was fol- 
lowed by increased heart rate and shortening of the 
P.R. inten’al. Obviously, thiamin is important for 
the heart of the pig. Bradycardia may be a means for 
sparing the heart under unfavorable conditions of 
thiamin deficiency. 

"Dairy Merit”j a imv concepi in milk prodnction 
efficiency. A high ratio between milk-energy produced 
and food-energy eaten is “dairy merit”. In the cow 
the food eaten is usually roughage that humans can’t 
eat. For these reasons, especially since a good cow 
can produce in milk 33 percent of the energy eaten as 
food, milk becomes a desirable product, especiall}' since 
its benefits are so well recognized. But changing stock 
food into edible meat is much less efficient, only 15 
percent of the food-energy being obtained as meat 
energ)’. Hence, in a world food crisis, grains which 
can be eaten by humans should be fed to tliem directly, 
not converted into beef or pork. (Missouri Research 
Bull.. No. 366, 1943). 

Jaundice in pneumonia. Some experiments were 
done on dogs which suggest that jaundice in pneu- 
mococcus pneumonia is less, and hepat c damage is 
less in animals whose livers have been protected by 
adequate diet prior to the pneumonia, tlian in those 
who Avere maintained on inadequate diets previous to 
the disease. (South. Med. J. 36, 603, 1943). The 
series of experiments was inspired by observing a very 
high incidence of jaundice in pneumonia in negroes 
who had subsisted on inferior diets. 

Errors in calculation of the nutritive value of diets. 
An interesting experiment was made to compare the 
estimated food values with the actual, analytical values, 
using 20 meals as a basis, and it was found that while 
agreement for calories and protein was fair to good, 
the value of fat was over-estimated in theoretical 
calculation, and carbohydrates were underestimated. 
In the case of ascorbic acid, the analytical values turned 
out to be only 24 percent of the theoretical as calcu- 
lated from tables. In the case of iron, the theoretical 
approach was close to the actual analytical results, pro- 
vided that 21' meals were analyzed. (Canad. J. Pub. 
Health, 32, 362, 1941 ; 33, 224, 1942; 34, 367, 1943). 

Phytic Acid and Iran Absorption. Since iron phy- 
tate is current!)’ used in the food enrichment jirogram, 
it is of interest to note certain experiments in human 
feeding which suggest that feeding sodium phytate 
reduces the full absorption of both ferrous aud ferric 
iron, especially marked in the latter. Phosphate had a 
similar, though less marked, effect. Lancet II, 126, 
1943). 

Rihoflavine in ocular tissues. A determination of the 
riboflavine content of various eye tissues showed high- 
est amounts in the cornea and in the Meibomian aud 


lachrymal glands. This suggests that the come.t ob- 
tains its riboflavine from the eye secretions, not from 
the blood supply (Biochem. J., 37, 250, 1943), 

Counteracting the effect of dicaumarin. The un- 
toward effects of too large a dose of dicoumarin niav 
be counteracted by the injection of the natural vitamin 
K. oxide (New England J. iMed., 229, 35.3, 194.3); a 
transfusion of fresh blood also has the same effect. 
The synthetic vitamin K appears to work too sloivly 
to quickly neutralize dicoumarin. 

Protein and hemoglobin formation. An adequate 
amount of dietary protein seems to be essential for 
normal hemoglobin formation (J. Nutrition, 26, 21, 
1943). In an anemia produced by deficient protein 
in the diet, iron has no therapeutic effect. Siidi an 
anemia cannot be produced by simple inanition. A 
certain amount of protein is needed for hemoglobin 
formation. 

Perosis. Perosis, also known as "hock disease” or 
“slipped tendon” is a bone disease occurring in chicks, 
and may result from a deficiency of manganese, choline, 
biotin, or perhaps two or more unknown dietary fac- 
tors. (Science, 84, 252, 1936) (J. Biol. Chem. 134, 
459, 1940) (Proc. Soc. Exp. Biol. Med., 49. 231, 
1942) (Univ. of Mo. Res. Bui!., No. 343, 1942) 
(Poultry Sci., 23, 88, 1943). 

Relations between feed, livestock and food. Dwind- 
ling supplies of livestock feeds seems to suggest a re- 
striction in future livestock production for meat pur- 
poses, and the use by man of proteins directly from 
vegetable and cereal sources, in order to make arajl- 
able food supplies go further in the world food crisis 
About two-thirds of the feed used by live-stock is not 
suitable for direct human consumption, — hay, pasture, 
mill feeds, and other feeds that are converted into 
meat, eggs and milk. Hogs and milk cows are the 
most efficient converters of feed into food, considered 
from an energ)' standpoint. But, considered from the 
standpoint of protein food produced, milk cows arc the 
most efficient, followed by turkeys and chickens nr 
meat and for eggs. About 12 to 15 pounds of grain 
must be fed to livestock to produce enough meat anti 
other livestock products to support a man for oiic day, 
while 2 to 3 pounds of grain eaten directly will sup- 
port a man for this period. The extent of the sin 
in American food habits may be detei mined by tiie 
extent to which we are committed to prevent starvation 
and to supplement other food suppHes abroad attc 
the war. (U.S.D.A. Circular No. 670, 19-43). 

(Abbrewated, by permission, from certain aruc - 
appearing in the February 1944 issue of^U . ' 
REVIEW'S, published monthly by The . 

Foundation, Inc., Chrysler Bldg., New ^ "'"k. -V • 
Rate $2.00 per year in U.S.A. and Canada, n-- 
other countries). 
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Editorial 

KEEP jMEDICINE FREE 


The three fundamentals of a doctor's life arc science, 
economics and humanitarianism. There is a growing 
science to be followed, a living to make, and a societ}* 
to be served. As medicine has developed into its 
present intensive stage, all three of these elements have 
individually shared in it. Science never was harder 
to follow. Making a living has become more difficult 
because of a higher living standard. The demand for 
increasing medical service is obvious. Whereas in 
years past a “crisis” was rare, it is now exceptional 
ever to be without one. Today, a “crisis attitude” 
exists in science and in medical ecoitomics. — in the 
former because of the rapid pace of discoveries, and in 
the latter because of the threat of controlled practice. 

Those among the laity who desire controlled medi- 
cine consist of, (a) those who feel that the cost of 
medical care has become unfairly high, (b) those who 
are e.ssentially “planners” with a socialistic leaning and, 
(c) those who have accepted socialistic propaganda 
as it applies to medicine without due criticism. Both 
good and bad doctors will admit that, as non-pro- 
ducers, their services bring them a larger net in com- 
parison with their gross than most businesses, and with' 
fewer variables. Not all doctors oppose the various 
forms of controlled medicine but among those who do 
there is the feeling that a controlled system of prac- 
tice results in a poorer sendee to the public. The 
writer is in accord with this belief. The public must 
be protected from easy fallacies. The public knows 
that medical propaganda against insurance medi- 
cine is stiffening, and often assumes that its object is 
solely to protect the incomes of doctors. They know 
that medicine has made remarkable progress in the 
past quarter century and appreciate this, but they are 
dinded upon the issue of controlled practice. Although 
the public is almost unanimous in its admiration for 
medical scientific progress, it gives unqualified liking 
only to the general practitioner, who, in spite of his 
necessary scientific limitations, is the only man who 
has been apotheosized. How can the success of medi- 
cine be measured, if not by the degree of esteem in 
which it is held by the public? 


We have been submerged b}' suggestions for im- 
proving the attitude of the public. The obvious form- 
ula would be, — reasonable fees in line with the in- 
vestment and the service rendered, scholarship con- 
sistent with our powers, and public service immune to 
unionism. This formula is based on common sense, 
but that may be the very reason wh\' it could prove 
weak in action. It is only the academic and the sophis- 
ticated and the logical who have common sense. The 
public mind deals not in common sense but in im- 
pressions and the public intuitively selects its favor- 
ites. Remove spontaneity from medicine and there is 
essentially nothing left. 

Remove spontaneih'. and soon the great men of our 
race will avoid entering the profession. This is a 
more important consideration than would at first 
appear. In medical history there are approximatel}'^ 
one hundred men who showed the rest of us the wa}'. 
Many of them almost starved, some suffered ostra- 
cism, but all of them went into medicine for a life, not 
a living. Will they continue to take up medicine under 
conditions of outside control? The writer believes 
that they will not, and that one of the easiest ways to 
keep them out is to accept insurance medicine in al- 
most any of its forms. 

So long as medicine is progressive, it will survive, 
but, in the long run. it will retrogress without the 
periodic stimulation of these masters. Without them, 
no matter how socialized medicine should be, it will 
become an increasingly poorer service. Outside 
authority will ruin spontaneity. If possible we ought to 
keep medicine free, using all the legitimate means at 
the disposal of a great and ancient profession. At the 
moment there is the feeling that we in the United 
States have the danger of state medicine fairly well 
under control. Yet, England is about read}' to pro- 
mote greater socialism in medicine, even beyond panel 
practice. Canada seems certain to accept panel prac- 
tice very soon. The Beveridge plan is not without in- 
herent attraction to the public elsewhere. The tidal 
wave of socialism has reached our Atlantic shores. How 
wet are we going to get ? 


Book Reviews 


Specialties in Medical Practice. Edited b}’ Edgar 
\'an Nuys Allen, with a foreword by Donald C. Bal- 
four. Additions and renewal pages to loose-leaf sj's- 
tem. New York and Edinburgh, Thomas Nelson and 
Sons. 1943. 

The first set of renewal pages to this well-received 
system originally published in 1940 consists of 270 
new text pages, two new color plates and an enlarged 
index. The recent advances in most of the medical 
specialties are covered fairly well. A valuable inclu- 
sion is a table summarizing the signs and symptoms of 
earl}' vitamin deficiency states. 


> 

Chapter 7 has been entirely revised by Don King 
and is concerned with Orthopedic Surgery. The il- 
lustrations are excellent, but in certain instances such 
as acute osteom}'elitis, the text seems somewhat meager. 
On the whole it is an excellent short review of Ortho- 
pedic Surgery. Chapter 13, Itlinor Surgery, by W. 
Kenneth Jennings makes its first appearance and is 
quite satisfactory. The section on fractures is filled 
with good illustrations and methods of treatment are 
standard. The paragraphs on peripheral vascular dis- 
ease are excellent and the section on first aid is also 
well written. 
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Fundamentals of Physiology, by Ebert Tokay. Pp. 
336. New York, The New Home Library. 1944. 

The author is an instructor in physiology at Vassar 
College. Intended primarily for the layman, the book 
he has written may serv-e well as a text for a college 
course in physiologj-. In simple language and clear 
style, the book commences with the general prin- 
ciples of physiology and the organization of the body 
and then proceeds to discuss the various s}'stems, such 
as the respiratory and digestive, in more detail. Tech- 
nical terms, when used, are fairly well defined. A 
series of 149 original drawings illustrate the text mat- 
ter. These, for the most part, are helpful but unfor- 
tunately some are poorly reproduced. 


Vitamins and Hormones, ^''olume I. Edited by 
R. S. Harris and K. V. Thimann. Pp. 452. ($6.50) 
New York, Academic Press, Inc., 1943. 

This book is the first of a series of reference volumes 
summarizing the current research effort on the chem- 
istry and phj'siology of vitamins and hormones. 

There are ten separate articles on widel}' separated 
topics. In view of the highl}' technical nature of the 
separate discussions, one must have a broad interest 
to encompass any considerable portion of any two 
articles in this book. Therefore this book is obviously 
intended as a reference work. This intended organi- 
zation of future volumes has not been made public but 
one might question the association of subjects in Vol- 
ume I. For example, an e.xcellent article on the int - 
mate chemistry of compounds from the adrenal cortex 
is present in the same volume with a discussion of 
growth factors for protoza, the significance of the vita- 
min content of tissues, and the physiology of antiper- 
nicious anemia material. Despite this minor criticism 
this valuable book should be available to all who are 
do ng fundamental research on the vitamins or hor- 
mones. The chapter on physical methods for the iden- 
tification and assay of vitamins and hormones is espe- 
cially to be recommended as an excellent presentation 
and evaluation of current available technics. 

Other chapters deal with the chemistry and dietary 
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significance of choline, the appraisal of nutritional 
states, photoreceptor funct.on of carotenoids and vita- 
mins A, intermediate metabolism of sex hormones, and 
the chemical and physiological relationship between 
vitamins and amino acids. Readers will look forward 
to succeeding volumes of this valuable work. It is to 
be hoped that the future essayists will follow the e.\-- 
ample of their predecessors in Volume I and not be- 
come too absorbed in the task of recording facts to 
point out where knowledge is incomplete. 


Textbook of Biochemistry. By Benjamin Harrow, 
3rd edition, pp. 536, ($4.00), Philadelphia and Lon- 
don, W. B. Saunders Co., 1943. 

The first edition of this book appeared in 1938. That 
a third edition should be brought out within five years 
is indicative of both the rapid advances being made in 
biochemistry and the popularity of the book. The 
present edition is one hundred pages longer than the 
second. To keep future editions within the confines 
of the jiresent size, and still cover new material, it 
would be well to' sacrifice certain sections. Curtail- 
ment Or deletion of parts of the book dealing with 
foods, vitamins and endocrinology would be advisable 
since these subjects are discussed adequately in texts 
on nutrition, physiology and endocrinologj'. 

The book is concise and readable. Most of the 
illustrations are good; a few, however, are disappoint- 
ing for a textbook of biochemistry. (For example what 
relation has figure 51 to the te,xt material?) Physical 
chemistry is perhaps treated at insufficient length but 
this no doubt is a matter of opinion of what a textbook 
of biochemistry should cover. To tlie brief discussion 
of the nature of trypsin and pepsin, a note should he 
appended to inform the reader that these enzymes in 
crystalline form do not behave the same as they do in 
digestive secretion. 

The book will give the medical student nearly all 
he needs to know for his course in biochemistry and 
is also an e.xcellent refresher for the doctor. It is 
recommended for its down-to-earth treatment of the 
subject. 
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CLINICAL MEDICINE 

Stomach 

Laws, H. W,; Hernia of the stomach through the 
right side of the diaphragm. (Canadian Med. Assoc. 
J., V. 50, P. 62, January 1944.) 

Left-sided diaphragmatic herniation of the stomach 


has been known to result from trauma. Hmycvcr, 
has generally been believed that right-sided diapuraS^ 
niatic hernia is due only to some congenital imllorms 
tion. The present case would tend to dispel 
ception. The patient was a 36 year old army mec la 
who presented a history wliich led to the cone usu 
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that his right-sided hernia was traumatic in origin. — 
F. E. St. George. 


Bowel 

Daniels, E. I. : Ano-rcckil suppurative disease and 
ano-rcctal fistula. (Canad. Med. Assoc. J., 50, P. 

147, Februar}' 1944.) - 

The successful correction of suppurative affections 
of the ano-rectal region depends upon a thorough and 
modern knowledge of the anatomy of the region. Tlie 
autlior has been able to correct over 400 acute or 
chronic peri-rectal suppurative cases without resultant 
incontinence. The anatomy is described. While the 
usual organisms found were staph, aureus and B. 
pyoc 3 'aneus, onl)’ one of the entire series had a true 
tuberculous infection. Any two of three factors are 
necessary for development of peri-ano-rectal suppura- 
tion: 1. Liquid or mushy stools lodging in crypts of 
Morgagni. 2. Presence of rudimentary racemose mul- 
tilocular glands in the peri-anal or peri-rectal spaces; 
and 3. Loweed resistance to infection. The frequency 
and nature of the various types (or situations) of ab- 
scesses are discussed. In diagnosis, palpation is best 
and probing or dye injection into chronic fistulous 
tracts is to be deprecated. In treatment, immediate 
drainage is required for the acute abscess, and this is 
done by the “open de-roofing method”, using "saddle 
anaesthesia". All chronic tracts are completely re- 
moved, and all operations arc done in one stage. Pack- 
ing is never used and bowel function is not altered. — 
Wm. D. Beamer. 

Pemberton, J. de J., and Brindley, G. F.; Tub- 
erculosis of the rectum: report of case. (Proc. Staff 
Meet. Mayo Clinic, V. 19, P. 46, January 26, 1944.) 

Tuberculosis of the rectum is rare. The caseous or 
ulcerative type is secondary' to tuberculosis elsewhere in 
the bodj' and is commoner than the noncaseous or 
hyperplastic type which is primary in nature. The 
hyperplastic lesion usually occurs in the ileocecal valve 
and cecum: extremely few have been reported oc- 
curring in the rectum. The case history of a 41 
year old male who had the rectum resected is given ; 
•on the basis of microscopic appearance and the ex- 
clusion of other possibilities, the diagnosis of primarj' 
hyperplastic tuberculosis was made. — I. M. Tlieone. 


Burrows. R. : Studies on intestinal parasites of 
mental patients. {Am. J. Hygiene, Y. 38, P. '293, 
November 1943.) 

Anal swabs were made in 1,383 patients and more 
than 3000 stool specimens taken from 2,055 patients 
who were all inmates of the South Carolina State Hos- 
pital. The staff members of the mental hospital were 
also exam'ned, <as were also the soil, walls, doorknobs, 
furniture, toilet seats, etc. The incidence of infestation 
by intestinal parasites was higher in mental cases than 
in the general state population. The longer the con- 
finement to the mental hospital, the greater was the 
intensity of the infestation as well as the number 
of parasitic species. The more severe mental cases 
were more heavih* parasitized and the staff members 


attending these patients were likewise more parasitized. 
— F. X. Chockley. 


^IiLLiGAN, E. T. C. ; Functional disease of rectum 
and colon. {Lancet, 245 (6253) : P. 29, 1943.) 

"Rehabilitation" is discussed. Of 3 methods (the 
strainless daih'-habit rhythm, the response to tiic 
consc'ous call, and aperient addiction) only the first 
gave satisfactory emptying of the bowel and satisfaction 
of the mind. — Courtesv Biological .Abstract<. 


Pancreas 

Kennedy, R. L. J. and Boggenstross, .A. H. Fib- 
rocrystic disease of the pancreas. {Proc. Staff Meet. 
Mayo Clinic, V. IS, P. 487, December 15, 1943.) 

Fibrocystic disease of the pancreas in children has 
many of the features of coeliac disease: — intolerance 
to fat and carboltydrate. foanw light-colored foul-smell- 
ing stools, and failure to gain in weight and height. 
Unlike cases of coeliac disease, in fibrocystc disease 
of the pancreas there arc also chronic bronchial and 
pulmonar}' symptoms which may focus attent'on on 
the respirator}’ tract and cause the true nature of the 
disease to be overlooked. Duodenal contents are 
without tryptic activity and diet therapy is ineffective. 
Life ex])cctancy is a matter of months or a few years. 
Familial tendency is indicated, but not proved. The 
greatest age attained in all reported cases is 14 years. 
Etiology is unknown. Congenital obstruction of the 
pancreatic secretion and retrograde degeneration may 
lie the essental factor. Some believe that a deficiency 
in vitamin .A plays an important role. No therapeutic 
measures have as yet been found. The case histories 
and pathology rejiorts of 4 patients are given : an 
addendum on two additional cases is also included. — 
I. M. Theone. 


Nafezigek. H. C. and McCorkle, II. J. : The 
recognition and management of acute trauma of the 
pancreas. {Ann. Surg., V. IS. P. 594, October 1943.) 

Damage to the pancreas following traumatic in- 
juries to the abdomen are usually masked by other 
symptoms. Pancreatic damage resulting from trauma 
has been detected by the authors by determining the 
levels of blood serum amylase. 'They believe that 
values above the normal are due to absorption of 
amyla.se from the peritoneal cavity or from interstitial 
spaces into which pancreatic juice has leaked. When 
pancreatic damage of this or-gin is found, food should 
be withheld from the patient in order to reduce the 
secretion of the pancreatic acini to the minimum. — 
G. Klenner. 


Liver and Gallbladder 

Beamer, Wm. D. : Biliary drainage by duodenal in- 
tubation. {Med. Clin. Y. Amer., P. 1659, November 
1943.) 

A brief history of duodenal intubation and drainage 
is given. The technic of passing the tube into the 
stomach, thence into the duodenum is described. Par- 
ticular attention is called to necessity of the patient 
being at perfect ease and understanding the procedure. 
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Some simple expedients for encouraging duodenal 
entry are mentioned. Specimens are obtained best for 
diagnostic purposes when a proteose solution (Bacto- 
protone) is used. Magnesium sulfate-peptone solution 
is successful in about 70 per cent of all drainages. Pava- 
trine has yielded fairly good results but confuses the 
specimens. Emptying of the gall bladder is favored 
by an initial high tonus, and this may be expected 
when the gall bladder is well filled. However, a high- 
ly spastic sphincter of Oddi may interfere with drain- 
age. The bile fraction's are noted as to color and 
clarity first, then examined miscroscopically for diag- 
nostic epithelium, pus, blood, and crystals, as well as 
bacteria and parasites. Roentgen studj’ should be 
performed simultaneously rvith the biliary drainage. 
Only by duodenal intubation can the process of therapy 
in biliary tract disease be followed satisfactorily. — ^\Ym. 
D. B earner. 


Dessau, F. J. : The incidence of gallstones in the 
higher age groups. (iVcw England J. Med., V. 229. 
P. 464, 1943.) 

In the Long Island Hospital. Boston, there were 
3242 post mortems perfonned during the years 1900 
to 1942 inclusive. Of these, 2791 were performed on 
people over 40 years of age. The incidence of gall- 
stones was found to increase with age. Cholecystitis 
without gallstones ivas present in 2.5 per cent of the 
autopsied patients. Cholecystitis associated with chole- 
lithiasis was seen in 42 per cent of the males and 34 per 
cent of the females. The incidence of gallstones was 
greater in the years 1923 to 1942 than 1900 to 1923. 
There was a gradual decrease in the sex ratio differ- 
ence; in later years it has been approximately only 
twice as prevalent in women than men. — D. A, Wocker. 


SCHWYZER, A.: ll'hite bile. {Minnesota Med., V. 
26, P. 955, November 1943.) 

The so-called “white bile” seen by the surgeon in 
cases of bile-duct obstruction usually is not due to in- 
fection but to obstniction of bile flow. The “white 
bile” is not a secretion of the hepatic cells but of the 
glandular cells of the bile ducts. The wliite bile 
actually is not white but colorless and is devoid of 
bile acids and bile pigments. colorless secretion from 
the hepatic cells is found only when the liver is ex- 
tremely damaged but the ducts are not obstructed. 
Usually, however, any secretion from the liver cells is 
colorless. After release of the obstruction normally 
colored bile should begin to flow within forty-eight 
hours. Schwyzer discusses nine cases from his experi- 
ence, excluding hydrops of the gall-bladder. — G Klen- 
ner. 


Ulcer 

Rothe. H.; Incidence of gastric and duodenal ulcers 
in xcar. {Dcutsch. nicd. IVochenschr., X. 67, P. 810, 
1941.) 

Results of 7.488 studies over 3 years, 1937-40. are 
reported. A considerable periodicity was noted, with a 
maximum incidence in winter and without marked 
peaks in spring or fall. The total number of examina- 
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tions increased somewhat during, the last 2 (war) 
years and the percentage of positive findings increased. 
The frequency of gastric ulcers increased relatively 
more than that of duodenal ulcers in the last yea/: 
the percentage of gastric ulcers, in terms of total ulcers 
found, was 17.9 for 1937/38, 11.9 for 1938/39 and 
27.4 for 1939/40 . — Courtesy Biological Abstracts. 


Fowler, R. H. : E.vternal trauma and peptic nicer. 
{Jndust. Med., X. 12, P. 614, 1943.) 

Peptic ulcer as the result of blunt traumatism has 
an incidence of 0.6 per cent. The question of the trau- 
matic origin of an ulcer has been raised on many oc- 
casions in industrial compensation cases. Fowler 
presents a number of conditions which must be met 
in order that a peptic ulcer may be recognized as 
traumatic in origin. — G. Klenner. 


SURGERY 

Priestley, J. T., Thompson, L., and Sealy, W. B. : 
Bactcriolog'.c aspects of gastric content in prcsaicc of 
surgical lesions of the stomach and duodenum. {Proc. 
Staff Meet. Mavo Clinic. V. 19, P. 1, January 12, 
1944.) 

While the contents of the nonnal fasting stomach 
are usually sterile, bacteria may be present in associ- 
ation with certain gastric lesions. The bacteria nor- 
mally present in the mouth and oesophagus, and those 
ingested with food, are destroyed by the acid of the 
gastric juice. This probably also accounts for the 
bacteria-free condition of the contents of the duodenum 
and upper jejunum. 

Bacteriologic examination was made of the gastric 
contents of 41 patients subjected to operation (39 for 
gastric resection and two for gastroenterostomy). 
Acidity determinations of the gastric contents were 
also made. Xo organisms were found in 24 cases 
and one or more organisms in 17. Organisms were 
rarely recovered from gastric content if the total acidify 
of juice secreted prior to operation (in response to a 
Ewald test meal) was more than 40 clinical units. Only 
4 out of 22 duodenal ulcer cases showed organisms 
jiresent in the gastric contents while 6 out of 7 gastric 
ulcer cases and each of 5 cases of malignant gastric 
lesion showed organisms. 

From the foregoing the authors conclude that every 
case of malignant gastric lesion or gastric ulcer must 
be regarded by the surgeon as one where infection 
already exists. Danger from infection in duodenal 
ulcer surgery is seldom serious. — I. M. Theone. 


EXPERIMENTAL MEDICINE 

Physiology Secretion 

Spealman, C. R. : The volume floiu of resting sali- 
varv secretion. {Aincr. J. Physiol., X. 139, P. 223, 
1943.) 

The total salivary production was collected by al- 
lowing the saliva to drain into a 50 cc beaker over a 
5 minute period after the establishment of constant 
drainage from the mouth. Using the method for 
determining the resting volume flow of salivary se- 
cretion, evidence was obtained that the mean of a 



Ma\, I'M4 
Joi n. I>. D. 


Abstracts 


169 


suflicicnt number of determinations represented a value 
which was reproducible and characteristic of tlie in- 
dividual, The distribution of the mean of 2 values of 
a limited number of subjects was skewed. The modal 
A’alue was about 0.24 cc per nnnute. The lowest mean 
of values obtained was O.OS cc per minute and the 
highest O.SS cc per minute. — C. R. Spealman. 


Physioloca' Motility 

Quigley, J. P.. Baron, H. J., Read, M. R., and 
Brai'man, B. L. : Evidence that body irritations or 
emotions retard gastric evacuation, not by producing 
pvlorospasin but by depressing gastric inotilitv. (/. 
Ciin. Invest., V. 22, P. 839, Nov.' 1943.) 

Supposed evidence that decreased gastric emptying 
is due to pvlorospasin incident to viscero-visceral or 
somalo-visceral reflexes has accumulated in the liter- 
ature from three main sources: clinical, roentgenolog- 
ical, and e.xperimental. 

Clinical diagnosis of pylorospasm depends largely on 
support, from X-ray studies. But roentgenological 
studies have usually assumed that the non-visualizing 
sphincter is either closed or in spasm, which is erron- 
eous. When the sphincter is actually visualized and 
pylorospasm is distinguished from certain pathological 
conditions (edema, scar contractures) it has been 
found that the sphincter is open most of the time, clos- 
ing intermittently only for brief inten'als ; and that in 
many cases of food retention the pylorus is found to be 
patent. 

Numerous studies have gradually established the 
views that gaster and sphincter behave, no't antagonis- 
tically as formerly believed, but similarly and as a unit : 
and that gastric evacuation is dependent largely on 
gastric peristalsis and not on sphincteric activity. How- 
ever, past experiments Iw others in anesthetized an- 
imals have led to the conclusion that pylorospasm is in- 
duced by visceral and somatic reflexes. The present 
series of e.xperiinents analyzes results obtained from 
trained unanesthetized dogs, with improved methods 
of studying sphincteric activity (pyloric diagraph, 
tripie-balloon technique. X-ray). 

Nervous states, peripheral nerve stimulation and vis- 
ceral distention produced a consistent loss of tone and 
iiTOtility of the antrum, sphincter and bulb. Supradia- 
phragmatic vagotom}’’ Avill not destroy the inhibiting 
effects of distention. Increase in sphincteric tone and 
motility were obtained only by placing 0.4 jicr cent 
hydrochloric acid in the duodenal bulb, by gastric dis- 
tension, and during nausea, retching and vomiting. 

-These results yield little support to the claim that 
pylorospasm is produced by emotional states or noxious 
stimuli. — ^J. L, Garcia-Oller. 


Absorption 

Raai jielkamp, C. H. and Helm, J. D. : Studies on 
the absorption of penicillin front the stomach. (Proc. 
Soc. Exp. Biol. Med., V. 54, P. 324. December 1944.) 

Penicillin is absorbed poorly when administered by 
mouth. This is due to inactivation by the gastric juice. 
The acid rather than pepsin is responsible. Saliva, bile 
and succus entericus do not inactii’ate the drug. Ab- 


sorption of penicillin administered by mouth occurred 
in patients with pernicious anemia. 

These experiments show that penicillin should not be 
given by mouth. The use of enteric coated capsules is 
not likely to prove effective since the bacteria of the 
lower intestine may destroy the penicillin unless the 
capsule is dissolved in the upper intestine. — M. H. F. 
Friedman. 


Pathology 

CiiAiKOFF, I. L.. Entenman, E., Rineiiart, j. F., 
AND Reichert, F. L. : Development of cirrhosis in flic 
liver of dogs deprived of both pituitary and thyro'd 
glands. {Proc. Soc. Exper. Biol. Med.. V. 54, P. 170, 
November 1943.) 

Dogs deprived of both the pituitary and thyroid 
glands showed a high blood lipid concentration. Al- 
thongh the diet of such dogs was adequate ivith respect 
to caloric value, proteins, salts and vitamins, and was 
not high in fat, the livers of the dogs showed varying 
stages of cirrhosis. Fat was found distributed in the 
liver cells both in small and large droplets. Such a 
high fat content of the liver (11 to 52 per cent) was 
not found in dogs subjected to thyroidectomy alone. — 
M. H. F. Friedman. 


Brown, Clark E. : Dietary ulcers of the esophagus 
of the rat. (Amer. J. Path., V. 19, P. 785, 1943.) 

Of 17 white rats of the Osborne-Mendel strain be- 
tween 2 and 3 months of age fed a diet of unpolished 
Texas rice and cottonseed oil for 6 months or longer, 
12 developed hyperkeratosis of the esophageal mucosa 
and in S of these there was definite ulceration, some- 
times of the penetrating type. Another group of 16 
rats similar in age, sex and weight were fed tlie same 
deficient diet for 5 months. Then the diet was supple- 
mented by synthetic vitamins and a salt mixture for 
one month and the rats were sacrificed. Only 4 showed 
hyperkeratosis of the esophageal mucosa and there was 
no ulceration. Thus the lesions appear to be primarily 
dietar}' in origin. — Courtesy Biological Abstracts. 


Krakower, C.. Hoffman, W. A., and Axtmayer, 
J. H. : Portal-systemic collateral veins in the guinea-pig 
with schistosomal cirrhosis of the liver, and a discus- 
sion of congestive splenomegaly. {Arch. Path., V. 36, 
P. 39, 1943.) 

Previous descriptions of portal-systemic venous an- 
astomoses in laboratory animals were based on injec- 
tions at maximum pressure of portal vein and/ or in- 
ferior vena cava in normal animals, or by the produc- 
tion of portal hypertension through various operative 
methods, entailing the formation of peritoneal ad- 
hesions and new Avascular pathv'ays. The anastomoses 
obsetA'ed in the intact guinea-pig Avith cirrhosis of the 
liA'er produced by experimental infection Avith Schis- 
tosoma mansoni Avere described. They fell into 2 
groups: (1) The minor anastomoses, viz., those that 
Avere periesophageal, those in the falciform ligament, 
in the hemorrhoidal system, and in the distal portion 
of the inferior mesenteric A'ein : nothing, howei'er, re- 
sembling esophageal, epigastric or hemorrhoidal A'arices 
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was noted. (2) The major anastomoses, necessitated 
clnefly by the absence of parietal peritoneal fixation of 
duodenum, paticreas and colon (as in rodents), oc- 
curred in tlie porto-caval triangle and the lienopancre- 
atic-mesoduodenal areas and were made up of large 
vessels arising from the superior and inferior mesen- 
teric and gastro-splenic veins. These emptied into the 
large systemic veins. Congestion splenomegaly (Banti’s 
ti-pe) was not obtained. The failure to produce this 
condition in laboratory animals under natural or ex- 
perimental conditions is attributed to the fact that in 
small laboratory animals with portal obstruction, the 
smaller volumes of portal blood can be shunted more 
efficiently and with the maintenance of lower pressure, 
in the absence of hydrostatic pressure due to gravity, 
through tlie few, short, direct and indirect anastomoses, 
larger blood volume, and greater hydrostatic pressure, 
congestive splenomegaly can occur more readil_v. — 
Courtesy Biological Abstracts. 


Duagstedt. L. R. ; Some physiologic problems in 
surgery of the pancreas. {Ann. Surg.. V. 118; 576, 
October, 1943.) 

The author reviews his experiences with various op- 
erative procedures upon the pancreas, such as complete 
.removal, occlusion of flie ducts, transplantation of the 
ducts to the exterior, etc. He found that when the jian- 
creas was entirely absent, almost all dogs develop fatty 
infiltration of the liver. This was found to be counter- 
acted by feeding pancreatic ti.ssue to tlie dogs. Further 
study showed that occlusion of the ducts produced fath’ 
livers in 50 per cent of the dogs, and that the alpha and 
beta cells survived in the islets in these animals, but 
the ac'nar tissue was destroyed. Aljiha cells in the 
acinar tissue may exceed the number in the islets ; beta 
cells are found only in the islets. It is probable that 
the alpha cells secrete a hormone (lipocaic) which pre- 
vents the deposition of excessive fat in the livcr.s, and 
when occlusion of the pancreatic ducts is complete, 
these cells in the acinar tissue are injured while thos'C 
in the islets are not. Young, and Ham and Haist pro- 
duce diabetes by destroying the beta cells by anterior 
hypoplysis extracts, but the alpha cells are not injured 
exce(>t in two dogs and only in these two is there e.x- 
tensive fat deposition in the liver. While almost all 
dogs with total pancreatic fistulas developed ulcer of 
stomach or duodenum, (unless heavily treated with 
alkali), only a dozen of over 400 dogs with tlie pan- 
creas removed developed ulcers. Those with ligated 
pancreatic ducts occupy a middle position. — 3\ in. D. 
Ileamer. 


METABOLISM AND NUTRITION 

Ki! xstadteij, R. 11. AXn Xeciielks, 11. ; Sintiies on 
the effect 'and meclianisin of oiiiplteinniine siiljate on 
wiahl reduction. (Am. J. Med. Sci.. \ . 205, P. 820. 
June 1943.) 

The expcrtnieius were undertaken to determine the 
possible causes for decrca-'C of appetite and lo.» o: 
weight of obese children re-ulung from the adniini.stra- 
tioirof amphetamine sulfate. Obwrvations were made 
0! the p.wchic gastric secretion f acidity and volume i 


and mot.hty of dogs .provided with a double-barreled 
esophagostoniy and a Pavlov pouch. Clinic patients 
were used also. It was found that the effect of 3-to 5 
mgs of amphetamine sulfate on secretion in Pavlov 
pouch dogs was variable and transient. Gastric motility 
was suppressed in these dogs very shortly after adiniii- 
istration of the drug and this was found to be true in 
the human as well. In cases where motility was not 
arrested altogether it ivas modified so that typical 
strong hunger contractioiis did not occur. 

The psychic effects noted in children were increased 
jiliysical activity, increased mental and pliysical re- 
sponses and stronger will power. This increased self- 
discipline was not due to parental policing because 
when other drugs were given, the children's appetites 
increased. 

The authors conclude that the loss of iveight in 
obe.se children under tliis treatment may thus be due to 
the psychic effects of amphetamine pins tlie depression 
of hunger and gastric hunger motility. — R. L, Burdick. 


White, E. .A.. Fov. F. R., and Cercedo, L. R.; 
Essential faltx acid defwicnc\ in the mouse. (Proc. Soc. 
E.vp. Biol. Med., X. 54, P.' 301, Dec. 1943.) 

Alh'no mice kept on a diet free from fat developed 
symptoms characteristized by growth retardation, tail 
and leg necroses, scaly dermatitis, licmaturia and kid- 
ney lesions. The earliest symptoms of this Burr and 
Burr syndrome consisted of a dandrnff-like dennatiti.s 
and appeared on the 30th to 40tb day. Tlie develop- 
ment of tlie. syunjitoms could be prevented by the iii- 
clnsion of 10 per cent lard in the diet; similarly the 
addition of lard to tlie diet would cure the condition 
once it had dcvelopcd.-rM. H. F. Friedman. 


Gomori, G., and Goedxer. AI. G. ; Production of 
diabetes mclliius in rats mith allo.ran. (Proe. Soc. E.rp. 
Biol. Med., V. 54, P. 287, Dec. 1943.) 

Forty rats were given single intraperitoneal injec- 
tions of allo.xan, 200 ing per kilogram body weight, as 
a 5 per cent solution fre.shly prepared. The animal.'- 
were kept in metabolism cages and groups sacrificed 
at different time intervals. Urine was analyzed for 
sugar and ketone bodies, blood for sugar, and liis- 
tological sections were made of the pancreas, liver and 
kidneys. 

Diabetes iiiellitiis wa« produced by the alloxan. 
Polyuria was common. A 30 per cent io^s in weight 
was recorded. Tlie pancreas showed iiecro-^is and com- 
plete disappearance of the beta cells. The ducts and tlw 
acinar jiareiicbyma sboned no changes. — M- H- B 
Friedman. 


MISCELLANEOUS 

Holling, H. E., McAkole, B. a.x» Trotter, _W. R.: 
Pres'cntion of seasickness by drugs. (Lancet, V. 1, P. 
127. January 22, 1944.) 

Altliough seasickness i.s not .-o great a problem in the 
fighting forces a.s might be sii]ij>oscd, it is desirable to 
prevent it in ail snsceptililc case--. Tlie best method i' 
b\ tr\’ing vavicrtis ilrtigs .along with ilutnmy tablets in 
sm,-iir groups for >bort voyages in rough .‘-cas. 5evcr;il 
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sedative drugs, drug.s uf ilic ijclladtuma grouji, and 
three pmprietary prcparaiion.^ were tested on military 
personnel. Of all these drugs, hyo'cine gave the highest 
percentage of “susceptihles protected. " The only un- 
desiralde side-effect is dryness of the mouth. It appear.^ 
that some related drug which will not decrea.^e saliv.a- 
tion would he very useful. — W’iH'nm 1). Reamer. 


R.\i.!.0N'. Oscar Urtk.\c..\ ; Discussion on the palho- 
ijcncsis of some iyD'-''' of jtinndicc scilii sD'fiol n-fcrcncc 
to itcinoivlic jaundice and to chronic mountain sich- 
ncss. (Jm Pac. Cicnc. Med.. Y. 25, P. 89, 19-12.) 

It is suggested that a type of jaundice e.xists dc- 
jiendent upon increased thre.'hohl for e.xcretion of bili- 
ruhin. In hemolytic jaundice, such elevated threshold 
could he regarded as a jiigment fnan destroyed red 
cells. A s'milar compensatory device should he con- 
sidered as :i possibility in e.xplaining the elevated 
bilirubin level atid the pnhxwthem’ti in chronic moun- 
tain sickness. — Courte.-.y Riological .\bstracts. 


Howt-:. 11. .-\. Axn RotuAN. D. ; A note on the f'cnc- 
1 1 at ion oj poliomyelitis s'irtts from the gastrointestinal 
tract in the ehimpansee. (J. Ped., Y. 21, P. 713. 19-12.) 

.\ctivc v’rus from human stools w.as given to a chim- 
panzee by stomach tube. On the 4th day following 
first inoculation the animal was delirious — fever 109" 
F. Extreniit'es showed spa.snis, hack stiff. H.xtensive 
Studies of the bra'n. medulla, ganglia, .sjiinal cord at 
ditferenl levels from cervical tn sacral and intestines 
.showed no pathology except in the celi.ac ganglia and 
the right .sympathetic chain. The latter showed some 
perivascular cuffing in the thonicic portion .'ind a large 
area of lymphcK'ytic inliltration in one of the lumbar 
ganglia. The celiac ganglia contained many areas of 
infiltration and cuffing adjacent to the elTercnt nerves. 
The authors conclude that polioinyelii's virus may 
reacli the central nervous .system from the gut via the 
alidominal .sympathetics. — Courtesy Riological .-\b- 
stracts. 


SnwAcn .WAN. 11.. b'ARiir.R. S., and MAimocK, C. 
I.. ; Panereat 'c function and disease in early life III. 
Methods of analvcina pancreatic encvme aetk-ilv. 
(Am. J. Dis. Child'., 66‘. 418. October P-M'd. ) 

. Incubations were carried nut with Levin tubes or 
ctitheicrs (Xo. 10 or 12 French depending on the pa- 
tient's age), and checked for iiosition flunroscopically. 
Collection was by gentle a.spiration, with 'minediate re- 
frigeration of specimens until analysis. pM was de- 
termined colorimetrically. Lipase was done essentially 
by the metliod of Willstatter et ah, using a one hour 
incubation period. The substrate was olive oil. with al- 
bumin and CtiCk- in a glycine hulTer of pH 8.9. Fatty 
acids were titrated with KOH. Although results varied 
widely in a given patient, and with two jirejiarations of 
olive oil emulsion, this was not felt to impair the valid- 
ity wf the test. 

Trypsin was determined in the Ostwald vi.scosometer 
with a 3.% phosphate-hufTered gelatin substrate, using 
a one hour incubation period and several determinations 
to establish the time required for a constant propor- 


tionate decrease in viscosity. \'ariatiun.s in the gelatin 
arc held to account for much of the variability in re- 
•sults. A large drop in activ ty was noted in .specimens 
ke])t at room temjieraturc for 24 hours. For rapid, aj)- 
pro.ximate determinations, the authors used a gelatin 
film, noting the concentration of specimen required to 
liiiuefy a spot under standard conditions. A third 
method described was a modification of that of Ander- 
."on and Early which determines the maximum dilu- 
tion of a specimen [ireventing refrigerator solidification 
of a standard gelatin solution, whose make-uj) is given. 
The first and last methods showed correlation close 
enough for clinical deiiendability. 

.•\mylase was determined viscosimelrically essentially 
according to Davison. The substrate was soluble starch 
in an acetate hufi'er at pH 6.8, — B. C. Riggs. 


Rapsky, M. : Gostropholography in natural colors 
in coniunetion tcith e/astro.scopw (.Am. J. Med. Sci., 
206, 618. Xov. 1943.) 

The author enqiloyed the Ga.siro-Plrotor camera and 
took his piclure.s on Kodachromc film. The camera was 
placed into the stomach after gastroscopic observation 
iiad been performed, and the position of the lesion to be 
photographed had been determined. This study con- 
sists of observat'ons in forty-one patients with com- 
jiarison of the findings of both of the above methods as 
well as by examination of surgical specimens. In 
63.4 'i of the cases the photographs revealed identical 
findings with those of the gastroscopist. The author 
feels that the added use of the Gastro-Phofor or some 
vimilar ajiparatus is of value in that a permanent record 
of the findings w II be avadable. that the findings of dif- 
ferent observers may be compared, and that this “en- 
hances t!ie endo'-copic examination on one hand, and 
i!!u'■trate^ its lim tations on the other." —I J. Pincus. 


Light, |. S. and Hooks, H. I..: Studies on epidemic 
diarrhea of the nexc-horn: isolation of a fdtrablc agent 
eaiisim; diarrhea in eah’es. (Am. J. Pub. Health, 33, 
1451 'Dec. 1943.) 

Til's reiiort gives the re.sults of studies of 6 separate 
epidemics of diarrhea of the new-born occurring in 3 
hospitals in the Baltimore-W'ashiiigton area during a 
period of 2 \’ears. Stool cultures were uniformly nega- 
t'vc for known diarrhea-jiroducing organisms. 

In the first two epidemics stools, blood, and nasal 
washings from a number of the babies were injected by 
various routes into a variety of the smaller animals, 
without producing any definite disease. In the subse- 
quent 4 epidemics stools of affected babies were given 
intranasally to Guernsey calves. .A bloody, mucoid 
diarrhea resulted in the inoculated an'mals. Successive 
calf passages were made. The disease was produced in 
a total of 84 calves. The infecting dose was 1 ml. of 
unfiltered material or 8 ml. of filtered material. Stools 
fnim normal calves did not produce diarrhea. Xo or- 
ganism was cultured from the filtered stools. 

The authors state that the'r evidence suggests that 
the agent may be a cause of epidemic diarrhea of the 
new-born, but admit it is not conclusive. — G. P. Blun- 
dell. 
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Inhibition of Peptic Activity In The Treatment of Peptic Ulcer 

By 

F. STEIGMANN. M.S., M.D. 

AXD 

ARTHUR R. MARKS, .\r.S., M.D. 
curcAfio, nx. 


P eptic ulccr of tlie gasu-o-intestinal tract has long 
been recognized as being due to the action of gastric 
juice rich in hydrtxrhloric acid and pejisin ( 1, 2, 3) . How- 
ever, in discussing the pathogenesis of gjistroduodenal 
ulccr. most authors emphasized primarily the role of 
acid to such an extent that tlie pepsin factor was 
almost forgotten. Due to various observations made 
in recent years, however, the significance of the pepsin 
factor in the developmeut of gastroduodenal ulcer has 
received renewed attention. ' Thus it was found that by 
perfusing segments of the gastro-intestinal tract with 
acid and pejisin more severe ulcers were produced than 
with perfusion of acid alone (41. Furthermore, it has 
been stressed that ulceration of the gastro-intestinal 
tract in animals has never been produced by the appli- 
cation of physiological concentrations of hydrochloric 
acid in the absence of pepsin (5). Finally it has been 
shown that the histamine stimulated gastric juice is 
not only strongly acid hut also rich in pepsin (6. 7. 8). 

The significance of the pepsin factor has recently 
been ably demonstrated by Shoch and Fogelson (9) 
who were able to keep dogs alive (in whom ulcers were 
produced by daily histamine injections) for a much 
longer period of time when the peptic activity of the 
gastric juice waS inactivated without altering its pH. 
These authors therefore questioned the validity of the 
name “acid ulcers" for ulcers produced by the daily 
injection of histamine. 

Because of the above observation its seems logical 
that in the treatment of peptic ulcer not onlv the acid 
but also the pepsin factor should be considered ; and 
that in prescribing drugs for the treatment of ulcer, 
not only their antacid but also their antipepsin activity 
should be evaluated. Furthermore, it appears desir- 
able to determine whether in the treahnent of peptic 
ulcer a substance which has little or no antacid effect 
would still have antijieptic activity and be clinically of 
therapeutic value. The latter thought arises from 
Shoch and Fogelson’s observations (9, 10) that sodium 
lauryl sulfate inhibited the peptic activity of the giis- 
tric juice without altering its pti. 

Since the above results clearh- point to the impor- 
tance of pepsin in the genesis and chronicity of gas- 
troduodenal ulceration, it was planned to determine 
the effect of certain antacids on the peptic activity of 
the gastric contents in man. W^e also planned to de- 
termine whether sodium lauryl sulfate, while leaving 
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the pH unaltered, would inhibit the peptic activity 
more compicteh' than the other antacids, and whether 
it was an effective substance in the treatment of peptic 
ulcer patients. 

METFIOD AND .MATERIAL 

Patients who were admitted to Cook County Hos- 
pital as peptic ulcers, and in whom this diagnosis was 
confirmed by clinical and x-ray findings, were used for 
this study. The following procedure was carried out : 
A Rehfuss tube was introduced into the stomach of 
the lasting patient and an attempt was made to aspi- 
rate the entire gastric contents. Then, with the tube 
in situ, the patient ate four Uneeda crackers and drank 
one glass (200 cc.) of water. Samples of gastric juice 
were aspirated every fifteen minutes for two hours (or 
less if no juice was obtained at an earlier period). 
A total of nine specimens of gastric juice were thus 
obtained from most of the patients. The pH* and 
peptic activity** were determined in eacli of the speci- 
mens. On succeeding days the same procedure was 
repeated but tlie patient received, shortly after taking 
the crackers and water, either (a) one capsule (100 
mg.) of sodium lauryl sulfate, (b) two capsules (100 
mg. each) of sodium lauryl sulfate, (c) 2 grams of 
calcium carbonate, (d) 8 cc. of an aluminum hydrox- 
ide preparation, or (e) two tables of a magnesium 
hydroxide compound (containing 6 gr. of magnesium 
hydroxide). In addition, some patients were given 
one or two caiisiiles of sodium laurj'l sulfate respec- 
tively. and otiiers two tablets of the magnesium hy- 
droxide immediately following the fourth aspiration, 
i.e. at hourly intervals. Each patient was tested for 
five successive days. 

To test the efficacy of sodium lauryl sulfate a sim- 
ilar group of patients were given the usual ulcer diet 
plus one capsule of sodium lauryl sulphate every hour 
for twelve doses or more depending on the patient’s 
symptoms. These patients were observed during their 
stay in the hospital and later as out patients in the 
follow-up Gastro-intestinal Clinic where they were seen 
once ever}- week. An attempt was made not to give 
them any other antacid therapy, but tincture of bella- 
donna or phenobarbital was freqnenth- given as sup- 
plementary medication. 

RESULTS 

A. Evalmtion of Antacid and Antipcptic Effects. 

After the simple test meal it was noted that the pH 
which was initially 2.8. drojjped to 1.5 at the end of 

* pH determined by the Beckman potentiometer. 

Peptic aettvity* determined by the modified An^on-MlrskyH hemo- 
globin method- 
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one hour, rose sliglitly during the next fifteen minutes 
and, finally, at the end of two hours was 1.7. The 
peptic activity which was 1,620 milliunits dropped to 
1,150 milliunits at the end of fifteen minutes, but then 
gradually rose until at the end uf two hours it was 
1.760 milliunits (Grapli 1). 

ORIiPH I 



Curves showing’ pepHe ocHvity and pH after simple test meah 


Following the test meal plus 2 gm. calcium carbon- 
ate, the initial pH of 2.9 rose to 5.4 witliin fifteen 
minutes. After forty-five minutes, however, it drop- 
ped to 2.6 and at the end of two hours it was 1.7. 
The initial peptic activity which was 1,450 dropped to 
710 milliunits within fifteen minutes, but after forty- 
five minutes it had risen to 1,320, and at the end of 
two hours the peptic activitj^ was 1,720 milliunits 
(Graph 2). 

Following the addition of 8 cc. of an aluminum 
hydroxide preparation to the test meal the pH rose 
from an initial reading of 4.2 to 5.1 within fifteen 
minutes, but after forty-five minutes it had dropped 
back to 2.3 and at the end of two hours it was 1.8. 
The peptic activity which was 1,140 milliunits initially 
dropped to 650 within fifteen minutes, but after forty- 
five minutes it had risen to 1,280, and at the end of 
two hours it was 1,710 milliunits (Graph 3). 

After the test meal plus 6 gr. of magnesium hydrox- 
ide the initial pH of 3.5 rose to 4.6 but after one hour 
it had dropped to 1.4 at which level it remained for 
the remainder of the examination. The peptic activity 
which initially was 1,130 milliunits dropped to 591, 
but after one hour it had risen to 1,440, and at the end 
of a two-hour period it was 1,763 milliunits (Graph 

4). 

After the ingestion of the test meal plus one capsule 
of sodium lauryl sulfate, the pH of 2.6 did not rise but 
dropped gradualh’- until at the end of two hours it 


was 1.7. The pepsin activity, however, which was 
1,310 milliunits at the beginning dropped slightly, i.e. 
to 1,040 milliunits, but then it rose until at the end of 
two hours it was 2,090 milliunits (Graph 5). 

After the test meal plus two capsules of sodium 
lauryl sulfate the initial pH of 2.8 rose to 3.1, but after 


GRAPH II 



Curv»« chowing ocptic aetlvity and pH following tesf meal plus calcium 
carbonate (30 Cm.) taken Immediately after ingestion of test meal. 
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thirty niiiiute,': it Imd dropped to 2.2, and at the end 
of two liotirs it was l.S. The peptic activity which in- 
itially was 1,310 niiilinnits dropped to 970 but after 
thirty minutes rose to 1,200 and then continued to 


GttAPH iv 



Curves showinj; peptic activity and pH following test meal plus 6 gr. 
of a magnesium hyiroxldc mixture taken immediately after Ingestion 
of test meat. 


ORAPi; V 



Curves showing peptic activity and pH following test meal plus tOO 
mg. sodium lauryl sulfate taken Immediately after Ingestion of 
test meal. 


rise until at the end of two hours it was 1,750 milli- 
units (Graph 6). 

In a small number of patients the pH and peptic 


activity were compared following various doses of 
sodium lauryl sidfate and m a g n c s i u m hydrox- 
ide repeated at hourly intervals. Aspirations were 
done at half hourly intervals. In these, following the 
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Curves showing peptic activity and pH following test meal plus 200 
mg. sodium lauryl sulfate taken Immediately after ingestion of test meal. 

plain test meal, the initial pH of 3.7 continued to drop 
until at tlic end of two hours (after the fourtii aspira- 
tion) it was 1.7. During this time the initial peptic 
activity of 1.250 iniJlinnits dropped witliin thirty min- 
utes to 980 but then gradually rose until at the end 
of two hours it was 1,460 milliunits. Following the 
test meal plus 100 mgm. of sodium lauryl sulfate taken 
by the patient immediately after the test meal and 100 
mgm. one liour later, the initial pH of 3.75 dropped 
gradually until at the end of two hours it was 1.55. 
The peptic activity which was 1,140 niiilinnits initial!}', 
dropped within half an hour to 865 hut after one hour 
it was above its former level and continued to rise in 
spite of the ingestion of a second dose, until at the 
end of two hours it was 1,475 milliunits (Graph 7 ). 

After the ingestion of the test meal and 200 mgm. 
of sodium lauryl sulfate, the pH dro])ped from an in- 
itial level of 3.6 to 3.1 within tiiirty minutes, and 
then continued to drop in spite of the ingestion of 200 
mgm. of sodium lauryl sulfate after the second aspira- 
tion — one hour after the first dose — until at the end 
of two hours it was 1.85. At the same time the peptic 
activity which was 1,260 milliunits initially dropped 
within half an hour to 720, but then began to rise 
until at the end of two hours it was 1,830 milliunits 
(Graph 8). 

The patients who received 6 gr. of magnesium h}'- 
droxide at hourly intervals showed a slightly higher 
pH within half an hour after the second dose, but at 
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the end of the two-hour [leriod the pH was down to 
1.6. The peptic activity was not influenced by the 
second dose of magnesium hydro.\ide inasmuch as it 
continued to rise uninterruptedly (Graph 9). 


GRAPH VII . 
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ASPIRATIONS — AT 30 MINUTE INTERVALS 

Curves showing peptic activity and pH following test meal plus I cap- 
sule (100 gm.) sodium lauryl sulfate Immediately after ingestion of 
.test meal and a second capsule taken 1 hour later. 

/?. Evaluation oj Clinical Results. 

Of the patients who were given sodium lauryl sulfate 
as the antacid medication during their stay in the hos- 
])ital, many gradually dropped out soon after leaving 
the liospital so tliat we have available data on only 
twelve patients who were observed from five to fifteen 
months. These patients would get varixnis degrees of 
relief as long as they took the sodium lauryl sulfate 
(100 mgm.) at hourly intervals. The majority of 
them had to receive tincture of belladonna and pheno- 
barbital as adjuvants. There were no specific symp- 
toms that tvere jjarticularly relieved bj’ sodium lauryl 
sulfate. Some patients requested a laxative medica- 
tion during this time. Several patients who were 
asked to discontinue the hourly use of sodium lauryl 
sulfate and take it at two-hour intervals complained 
of epigastric d’stress and had to return to the hourly 
dose. 

DISCUSSION 

As previously reported (12) and as seen from 
Graphs 1 to 9 there was a rather slow drop in the pH 
following the simple test meal until at the end of two 
hours it had reached the level around which optimum 
digestion occurs. The peptic activity decreased slightly 
but then it rose so that at the end of two hours it was 
higher than at the beginning of the test period. Of 
the substances used, the calcium carbonate, the alumi- 


miin hydroxide preparation and the magnesium hy- 
droxide had the most influence on both the pH and 
the peptic activity, both causing the greatest rise of 
the pH and the greatest decrease in the peptic activity 
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ASPIHATIOnS -- 30 MIKUTE INTERVALS 


Curves showing pcptle activity and pH. following test meal plus 2 cap* 
soles (200 Cm.) sodium lauryl sulfate immediately after ingestion of 
test meal and 2 more capsules taken ) hour later. 



for the longest time (i.e. forty-five to sixty minutes) 
even though at the end of the two-hour period tlie 
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values of cither were not niucli different from those 
obtained with the test meal. In oiir study we did 
not observe any marked difference in the antipeptic 
effect between aluminum hi'droxidc and calcium car- 
bonate as described by some (13, 14, 15). This, how- 
ever, might be explained by the fact that we did not 
use amphojel as the others did. 

Interest'ngly, neither the pH nor the pepsin output 
was in any way affected by the administration of 100 
ingm. of sodium lauryl sulfate; the pepsin activity, if 
anytliing, being highest on this test day. Only after 
the administration of 200 mgm. of sodium lauryl sul- 
fate after the test meal was there a slight rise in the 
pH and a decrease in the peptic activity noted. It is 
also important to note that the administration of a 
.second do.se (100 or 200 mgm.) of sodium lauryl sul- 
fate after one hour did not in any way influence the 
pH or peptic activity, i.e., the pH continued to drop 
and the peptic activitj’ in these patients was not any 
different from that of the })atients receiving the test 
substance only once (shortly after the test meal). It 
was also interesting to note that following the admin- 
istration of a second dose (6 gr.) of magnesium hy- 
droxide. there was a slight rise in the pH but the 
peptic actii'ity was not in any way affected. 

In all cases the peptic activity seemed to be asso- 
ciated with alteration of the pH. Decrea.sed peptic 
activity was usually associated with increase iti the pH. 
The influence on the peptic activity by the various 
substances tested was proportional to their raise of the 
pH. Sodium lauryl sulfate, too, seemed to decrease 
the peptic activity while raising the pH. A similar 
failure of sodium lauryl sulfate to cause inhibition of 
peptic activit)' in peptic ulcer patients on the usual 
milk and cream hourly feeding was reported by Kirs- 
ner and Wolff. (16) The latter, however, noted in- 
hibition of peptic activiti' if the diet was free of phos- 
pholipids. 

Realizing that the number of patients tested clinic- 


ally u-ith sodium lauryl sulfate was rather small and 
that the time they were tinder obsen'ation w;as com- 
paratively short, it may nevertheless be stated that 
the clinical course of these patients was not strikingly 
different from that of the patients taking other types 
of ulcer medication. The fact that the sodium lauryl 
sulfate had to be taken at hourly intervals inconven- 
ienced quite a number of these patients and for this 
reason attempts were made to decrease the medication 
to every two hours. These attempts had to be aban- 
doned when the symptoms became aggravated. In 
two patients, whom we were able to follow up for the 
longest period, reoccurrence of symptoms occurred 
shortly after the sodium lauryl sulfate was stopped in- 
dicating that apparently no cure had resulted. A third 
patient — observed for fifteen months — had as many re- 
currences of his ulcer symptoms while taking sodium 
lauryl sulfate irregularh- as while taking any other 
medication. As a whole, the group of sodium lauryl 
sulfate (especially when they became ambulator)’ pa- 
tients and left tlie hospital) were uncooperative be- 
cause of the necessity for frequent medication which 
might explain the difficulty of accumulating a larger 
series of cases. 

SUMMARY AND CONCLUSION 

1. Calcium carbonate and aluminum hydro.xide prep- 
aration, magnesium hydroxide and sodium lauryl sul- 
fate caused decreased peptic activity simultaneously 
with a rise in the pH. 

2. Calcium carbonate, the aluminum hydroxide prep- 
aration and magnesium hydroxide caused more marked 
peptic inhibition than sodium lauryl sulfate. 

1 3. In our studies we were unable to confirm the re- 

1 ported observations that sodium lauryl sulfate inhibits 
i peptic activity in the presence of an unaltered pH. 

4. Clinical use of sodium lauryl sulfate on a small 
number of patients on the usual dietary peptic ulcer 
management failed to reveal any superiority of this 
medication over some of the other medications used. 
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ADDENDUM 

Since this paper was submitted a report (Kirsner, J. B. & 

Wolff, R. A.. Gastroent. 2:93, 1943) appeared in which tlie 

healing of gastric ulcers was not affected by^ very large quan- 
tities of sodium alkyl sulfate and a low fat diet 
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Vitamins and Hormones In Nutrition 
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A lthough our knowledge of vitamin.s lias in- 
creased tremendously in the last ten years, the 
present status of vitamin therapy still leaves much to 
he desired. The importance of vitamins in the diet 
has been so loudly acclaimed in the popular and scien- 
tific press that it has led to their indiscriminate use, 
both by laymen and by many physicians. The litera- 
ture on vitamins, hoth scientific and popular, is so 
massive that its magnitude, in itself, aside from it.s 
many contradictions, indicates our lack of understand- 
ing of these vital food accessories. Similarly, enor- 
mous progress has been made in the recognition of 
hormones ■ and their chemistry. Here too, copious 
volumes have been written in the scientific and popu- 
lar press, discussing their individual jihysiological 
action, and their interrelationship. Unfortunately, 
however, little attention appears to have heen given to 
the relationship between vitamins and hormones, in 
their clinical application. The responsibility for many 
therapeutic failures has frequently been attributed to 
the vitamin, when actually the underlying cau.se has 
been the inability of the organism to utilize the vitamin 
because of unrecognized or untreated endocrine dys- 
crasias. The purpose of the present communication is 
to di.scuss and to present evidence of the synergistic 
action of vitamins and hormones in their relation to 
nutritional deficiencies. 

Considerable data have been presented in the litera- 
ture (1-4) to indicate that pathology of the gastro- 
intestinal tract interferes with vitamin absorption. 
iMore recent I)' it has heen shown that certain bacteria 
synthesize vitamins (5-7) while others may destn)}’ 
tliem or inhibit their synthesis (S-9) by destruction 
or interference. Furthermore, numerous investigators 
(10-11) have demonstrated that hormones are essen- 
tial to normal nutrition and good health. The role of 
the anterior pituitary gland (12) and the pancreas (13) 
in carbohydrate metabolism has long been known, and 
more recently the adrenal (14) and se.x glands (15), 
as well as the endocrines as a whole (16), have been 
found to 'affect carbohydrate metabolism. Protein 
metabolism (17) may also be directly influenced by 
the glands of internal secretion. Likewise, the effect 
of hormones on fat metabolism (IS) has been de- 
scribed. Experimental research on animals has proven 
that endocrine dyscrasias will bring about nutritional 
abnormalities (19, 20). Clinically, in humans, endocrine 
dyscrasias can bring about nutritional disturbances, and 
present such bizarre and opposite pictures as the cach- 
exia of Simmond’s disease and the disproportionate 
obesity of acromegaly and myxedema. ■ Conversely, 
vitamin imbalances have produced hypo- and hyper- 
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activity of the endocrine glands (21, 22). Thus the 
similarity between vitamins and hormones in their in- 
Huence on nutrition is evident. 

In view of these findings, is it not conceivable that 
one group affects the other, or that the two function 
.S 3 'ncrgistically ? Volumes of scientific literature have 
been published, much propaganda has been promul- 
gated in lectures, radio programs, and advertisements 
on vitamin requirements, particularly in reference to 
the factors of the vitamin B complex, but apparently 
little or no attention has been paid to the ability of 
the organism to utilize these vitamins. Any attempt 
to .supplj' the daily requirements, whether from foods 
or from synthetic prc])aratfons, is useless if primarily 
the organism is unable to metabolize the vitamin. For 
in.stance, infection anywhere in the body may inhibit 
the final synthesis of vitamins. Also, faulty intake 
over a long period of time, or marked emotional upset, 
may be inhibiting factors (23). Endocrine deficiencies, 
such as arc commonly seen at the climacteric period 
(24), may interfere with synthesis of vitamins. On 
the other hand, as a result of the inability of the or- 
g<uiism to properly absorb sufficient vitamins, second- 
ary hormone dyscrasias may develop. In short, the 
organism must be in normal biological and physiolog- 
cal balance before vitamins can be pi-operly utilized 
(25-26). 

The influence of the climacteric period on vitamin 
absorption, as seen in the following case, is frequently 
encountered. A woman, aged 46, complained of fa- 
tigue, emotional instability, irritability, and gain in 
weight of two years’ duration. Her health had always 
been good until the onset of the present symptoms. 
PrcHous attempts at vitamin therapy had been ineffec- 
tive. Physical examination and laborator}' data were 
negative except for definite evidence of endocrine de- 
ficiency and avitaminosis. At this time the patient 
could have been given pounds of B complex, but it 
would have been wasted medication. However, treat- 
ment consisted of readjustment of the endocrine bal- 
ance by substitution therapy, and administration of 
vitamins. Within a few weeks the patient was free 
from complaints, and clinically greatly improved. In 
this case the synergistic action of hormones on vita- 
min metabolism was apparent. In his work on achro- 
motrichia (27-28) the author has tried to point out 
this synergy. 

The effect of infection and glandular deficiency on 
vitamin absorption is illustrated by the case of a man, 
aged 32, vdio complained of sluggishness, depression, 
frequent colds, and beginning achromotrichia, of sev- 
eral years’ duration. Vitamins self-administered dur- 
ing this period had failed to relieve the symptoms. 
At e.xamination badly diseased tonsils were found, and 
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definite evidence of hypothryoidism and avitaminosis. 
The tonsils were removed and the endocrine balance 
adjusted by the oral administration of thyroid hor- 
mone. Vitamins were given orally. Within a few 
weeks comjilete disappearance of the general symp- 
toms was observed. This case cm[)hasizes how the 
two factors, metabolic disturbance and infection, can 
interfere with vitamin absorption. Correction of a 
single factor in this picture would have been inefFec- 
live, but with the removal of the tonsils, and the ad- 
ministration of thyroid, the vitamin was properly syn- 
thesized. The previous therapeutic failure had been 
falsely attributed to vitamin inelTectivencss. 

The influence of infection at the male climacteric 
age on the nutritional state, is strikingly illustrated 
b_v the following case with chronic non-purulent drain- 
age. A 52 year old male had suffered from acute 
empyema about thirty years prior to the present ex- 
amination, ■ resulting in continual serous discharge 
from a sinus following thorocoplasty of the right chest. 
Physical CNamination revealed obesity, hyijcrten.sion. 
acne, prostatic infection, avitaminosis, and thyro- 
androgen deficiency, as well as the chronic empyema 
sinus. course of prostatic mas.sages was instituted 
to eradicate the focus of infection. Hormones were 
given parenterally to restore the endocrine balance, 
and a potent elixir of the vitamin B comiflex was ad- 
ministered orally, in combination with ma.ssive doses 
of vitamin A. ^Vith the clearing of the jiroslatic in- 
fection, and restoration to a normal endocrine bal- 
ance. the clinical signs of avitaminosis diminished, and 
improvement was ob.servcd in the discharging sinus. 
During the past four months, that is, after nine months 
of therapy, the patient has been free from che.st sinus 
drainage for the first time in fifteen years, his acne is 
completely cleared, and the blood pressure is some- 
what reduced. 

Gastro-intestinal disease of fuuctional origin is fre- 
quently a precipitant factor in producing hormone and 
vitam'n deficiencies. .-\ m.ale of 35 complained of nerv- 
ous irritability, insomnia, f.atigue, achromotrichia and 
so-called colitis persisting for five years. \'itamins 
administered orally during this period were ineffective. 
The diagnostic problem resolved itself into discovering 
a possible focus of infection, or endocrine imbalance, 
a true pathological condition in the gastro-intestinal 
tract having been ruled out first. .At examination defi- 
nite signs of endocrine imbalance and avitaminosis were 
noted. I.aboratory data corroborated this diagnosis. 

A bland diet, fortified with banana powder, was used 
to decrease the irritation on the mucosa of the gastro- 
intestinal tract, as well as the irritation from food bulk. 
This palliative treatment had been used previously 
with no improvement in symptoms, but when endo- 
crine therapy was instituted, and vitamins were given 
orall.v and parenterall}-, the bowel condition began to 
clear. No further treatment was given for the so- 
called colitis itself. The results that followed were due 
to the restored balance of^the hormone system, and 
beginning imjirovement in synthesis and absorption of 
vitamins, which further produced normal enzymic se- 
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cretion, leading to normal peristalsis and resulting in 
physiological bowel action. 

In a series of 200 cases the author has encountered 
these concurrent findings, endocrine dyscrasias and 
vitamin deficiencies. The incidence of other contrib- 
uting factors, such as infection, trauma, gastro-intes- 
tinal disease, reduced dietary intake, and severe emo- 
tional upset, may vary, but hormone and vitamin im- 
balance have been almost constant. Chart I presents 
graphically the relative incidence of these contributing 
factors, analj'zed according to age. Endocrine dvs- 


CHART I 



1. Encfocrinc dyscrasia — ■■ ■■ ■ ■ 

3. Castro-IntC5tinal disease 

4. Redacted dietary intake • •• • ~~ 

5. Emotional upset x x — 

6. Trauma ■ ■■ ■ o o ■ o c>- o-— 

crasias occurred in 193 cases, 96.5%. Infection was 
of next highest incidence, 120 cases, 60%. Gastro- 
intestinal disease was found in 81 cases. 40.5% ; re- 
duced dietary intake in 53 cases, 26.5% ; emotional 
upset in 50 cases, 25% : trauma in 15 cases. 8%. It 
is evident from analysis of these figures, and the chart, 
that one or several of these factors may occur in an} 
individual case, in addition to the hormonal imbal- 
ance. Administered orally, vitamins by themselves 
were ineffective in the majority of cases in this series. 
\’itamin therapy was successful only after tlie under- 
lying conditions had been cleared up, and hormone 
balance established by substitution therapy. 

It has been the author’s practice to obtain on all 
patients an accurate history, and complete phi'sical 
examination, including routine urine, blood counts and 
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smears, fastiiii; blood siiijar, nonprotcin nitrogen, and 
and basal metabolic rates. . Caretul e.Namination was 
made for all foci of infection, particularly pro.static in- 
volvement in male patients. Treatment consisted of 
enidicating all foci of infection, adjusting the endo- 
crine balance by substitution therapy, prescribing a well 
proportioned diet, and administering vitamins orally 
and parenterally. 

The author recognizes that such an elaborate regimen 
may not be practicable in all cases for diver.se reasons. 
However, extensive laboratory studies, as desirable as 
they arc, may not always be necessary if more atten- 
tion is paid to apparently trivial coniplaints and minute 
physical changes. Brittle nails, gray hair, jiigmenta- 
tion, fatigue, all insignificant in themselves, become 
important when subnormal temperature, slow pulse, 
dry skin, atrophic papillae of the tongue, and low blood 
pressure are encountered at physical examination, for 
the clinical picture thu.s obtained indicates a true de- 
ficiency state. Careful examination, detailed history, 
and proper evaluation of the most insignificant .symp- 
toms. will often reveal the type of deficiency, and the 
underlying endocrine dyscrasia. Only by eradicating 
the cause of the deficiency and restoring the endocrine 
balance, can vitamin thera]iy he successful. 


Science has advanced by a succession of trials and 
errors, failures and successes, which have led, by paths 
that were <Tt times barely discernible, to facts that to- 
day arc obvious; to doubts today that yesterday were 
dogmas; to hypotheses that perhaps tomorrow will be 
truths. Such, it is hoped, will be the case of the hy- 
])Othcsis presented above, that physiological substitu- 
tion therajiy may one day be accepted and incorporated 
into the routine practice of medicine. 

SUHM.ARY 

1. The synergistic action of vitamins and hormones 
has been indicated. 

2. The influence on vitamin absorption of such con- 
tributing factors as hormone dyscrasias, infection, 
gastro-intcstinal disease, reduced dietary intake, emo- 
tional upset, trauma, has been discussed. 

3. Careful examination, complete history, proper 
evaluation of apparently insignificant symptoms, with 
routine laboratory tests whenever practicable, are 
essential for correct diagnosis. 

4. Therapeutic recommendations consist of clearing 
all foci of infection and contributing factors, restoring 
the endocrine balance by substitution therapy, and ad- 
ministration of vitamins. 
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T he relation of nutrition and arthritis demands 
consideration in view of the findings in this stub- 
born troublesome widespread disease. "The newer 
knowledge of nutrition is the greatest advance,” says 
McCarrisran, “since the days of Lister ; it will do 
for medicine what asepsis has done for surgery.”' 
This broad claim has to be sustained by much investi- 
gation, which no doubt will disclose much concerning 
the anemias, tuberculosis and cancer, osteomalacia, 
skin diseases, nerve disorders, and the like. The writer 
narrows his investigation to one particular, namely, 
the relation of allergj' to arthritis. 

Describing work with arthritis by means of diets to 
which these piatients are allergic, the writer in 1924 
published these articles: "The Relation of Anaphylac- 
tic Disturbance to Arthritis-, and Food Allergens 
in Connection tvith ArthritirK These articles show 
definitely the advantage of the cutaneous test in arrang- 
ing a diet for arthritic patients. In work subsequently 
done the author is still enthusiastic and convinced that 
allergj- is an important factor in arthritis, and that the 
results are very satisfying both to patients and physi- 
cians. It has been his privilege during this time to 
follow up many of the cases previously tested by the 
cutaneous method, with diets arranged accordingly, 
and to observe the wonderful results obtained by this 
method. Many interesting developments have been 
noted during this further interval of nineteen years. 
Indeed his percentage of complete relief from all 
arthritic disturbances has greatly increased. 

It is difficult to evaluate the etiology of an allergic 
disease because of the multiple food sensitizations. Skin 
reactions seem to have less bearing on constitutional 
sensitizations than in the case of the inhalants. Never- 
theless diagnostic aid is obtained from elimination diets 
as well as the blood response. It is impossible to avoid 
the conclusion that food is a factor in arthritis, in ad- 
dition to many other diseases. A composite clinical 
picture of allerg)’ due to ingesta is presented in the case 
of arthritis studied here. One has to be familiar with 
the factors modifying the allergenic effect of food, and 
also with the symptomatology. Hypersensitivity to food 
is to be su.spected in many arthritic cases, though the 
immunological nature of this allerg)’ may be quite com- 
plex, such as the quantitative and the cumulative fac- 
tors. Likewise the condition of the food itself, whether 
cooked or raw, has something to do with the allergic 
response. Furthermore, not all genetically related foods 
become etiologic.' 

.An important point to be observed is that there is 


Submitted Dec 10, 194J. 

' McCarrison, Bnt ^h Med J , 2.6111 (Sept -5) 1936. 

STurnbull, Houm, Am. M.A. (May 51) 1924, S2;1757.1759 
sTumbull, ^ston Med. and Sugr J., 191, No 10. (Sept 4) 19-4, 


pp. 438-440. 

1 Vaughan, Warren 
with Results of Group 


T.t Food Allergens, I, A Genetic 
Tesnnp. J AHergy. I 385. 1950 


Class ftcation 


change in sensitivity to foods which develops in ar- 
thritic cases. The reduction of allergic diets is a method 
w’hich accomplishes excellent results and gives relief to 
many patients by this means kept in an excellent con- 
dition. Those cases who consulted the writer years 
ago and had a diet worked out by the cutaneous 
method, the foods to which they were sensitive then 
being eliminated from the diet, — these patients W’ere re- 
lieved of their arthritic disturbances and indeed would 
continue free from arthritis. When, however, they ate 
some of the banned foods, their symptoms would reap- 
pear. Patients adhering strictly to the diet as outlined 
became free from arthritic attacks until such time as 
changes took place in their systems, and their sens'tiv- 
ity to foods w’Ould be changed. 

Arthritis is not a problem that is by any mean.s 
more or less hopeless. Says a practitioner in a large 
public hospital, “On the basis of allergy, is it not pos- 
sible that there may be some factor common to all 
streptococci that is capable of producing arthritis? It 
may be a protein or a toxin, cause of arthritis can be 
found only if W’e work on the allergic theory.”® 
Though the bulk of investigations in the field of 
arthritis and allergy has been w’orked out abroad, 
there is evidence of the gradual acceptance of the rela- 
tion that is traced in this article. “Diet as an etiologic 
factor,” says Wyatt, "is important not only in quality 
but in quantity. The metabolic and mechanical loads 
should be reduced. A lack of vitamin, as F and G, 
should be restored in adequate amounts.”® 

As an illustration of the point, if chicken w’as one of 
the foods w’hicli the patient could safely eat, then after 
a lapse of time, the certain changes in the individuals 
system might be such that the eating of chicken would 
actually provoke arthritic disturbances. Furthermore, 
and conversely, foods that once w’ere contra indicated, 
W’hich for example may be beef, this being taken into 
the system for a considerable length of time might ul- 
timately turn out to be a food to which the patient is 
not allergic. This change of susceptibility does not al- 
ways occur w’ith all foods which are either good or 
bad for the individual. There are some foods to which 
these patients may always remain sensitive, and may 
never eat without causing arthritic disturbance.s, while 
others may change at intervals. The time of these 
changes in sensitivity to the ferods occasioned in arthritic 
cases seems to vary with each indwidual. T his change in 
sensitivity may be influenced distinctly b)’ the frequent 
eating of the food to which a patient at the time of 
testing is non-allergic who becomes susceptible later 
by such frequent eating of considerable quantities as to 
occasion a breaking down within his system of the im- 
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iminity to tliat particular food. On tlie contrary if an 
individual, allergic at the time of testing to particular 
food, abstains completely from this food, the individual 
cells within the system can in time in many instances 
develop immunit}- to this allergenic food. Other con- 
ditions can also contribute to these changes in the 
sensitivity of patients to food, namely, infections, seri- 
ous illness, especially if of long duration, lowering the 
resistance of the individual. 

The time of these changes in sensitivity may vary 
somewhat in different individuals. But it is the writer's 
experience that with very few excejitions these fluctua- 
tions in sensitivity are not sufficient to produce any dis- 
turbance in these arthritic patients for at least one r'-ear 
following the time of testing. Some individuals will 
go one and one half years before any manifestations of 
allergic arthritis. Occasionalh-, some may go two years 
or longer and certain cases have gone ten 3 'ears without 
any arthritis, on the original diet as arranged by the 
cutaneous tests. In order to keep these patients in the 
best possible condition, free from arthritic disturbances 
and without taking chances, it is advisable that the\' be 
tested in one year following the previous test and then 
followed up each succeeding year. A number of ar- 
thritic patients make appointments for these tests and 
examinations each year, which shows the faith that 
these patients have in the diets arranged by this 
method and the excellent results obtained. 

To confirm the statements made in this paper, some 
cases are herewith cited, so as to illustrate these 
changes. 

Ca.rc J. 

Female, aged 50. In consultation July 28, 1920. Ar- 
thritis ten years, affecting all the phalangeal articula- 
tions of both hands with sucli enlargement of the joint 
structures that there was a space of at least one quarter 
inch between all contiguous fingers. This enlargement 
was greatest at the middle between all contiguous fin- 
gers. This enlargement was greatest at the middle 
phalangeal articulations. The joints of both hand.s were 
very sensitive, with much swelling of the para-articular 
tissues and redness of the cutaneous surface. Both 
shoulders were extremely sensitive : marked tenderness, 
very painful, and at the least motion caused much dis- 
tress. A -diet was worked out for this patient by the 
cutaneous method : patient instructed to follow this diet 
strictly. At this time the patient showed a cutaneous 
reaction to rice, chicken, beef, haddock, which foods 
were banned. In ten days there was less tenderness 
and swelling in the joints. In four weeks all the para- 
articular swelling and tenderness had completeh' dis- 
appeared. There was continuous diminution of the 
phalangeal bone structure so that in ten months the 
joints were normal and fingers could be approximated. 
This patient continued on this diet until I was con- 
sulted again on June 3, 1924. The histor 3 ' at this time 
was no disturbance until April 20, 1924, when fingers 
began to become tender and swollen, and this continued 
to increase. Tests were again made to arrange a diet 
to conform. Rice, beef, and haddock were ascertained 
to be foods which the patient' could now eat, while 
chicken still remained an irritant. Corn and lamb which 


did not give reactions on the 1920 diet were found hi 
this test to be bad for the jiatient. Following the cor- 
rected diet, the patient was entirely relieved of all ar- 
thritic disturbances in four weeks, and continued free 
until August 1, 1926, rvhen she commenced to have 
stiffness, pains in the fingers, shoulders and knees. A 
diet was worked out on August 18, eliminating wheat, 
chicken, lobster, spinach, grapes. After following the 
new diet for two weeks, patient was relieved of all pains 
and continued free of pain until April 1, 1930. I was 
again consulted 63 - this patient on May 21, 1930. 
Cutaneous tests were made and reactions were ob- 
tained to oatmeal, milk, cheese, peas, tomato, orange 
and spinach. Following this diet the patient was free 
from all pain and arthritic disturbance in four weeks. 
December 1, 1932, this patient had no S 3 'mptoms but 
requested that a diet be worked out in order to prevent 
disturbances and keep in best possible condition. Cutan- 
eous tests made and reactions were obtained from oat- 
meal, beef, eggs, white potato, coffee, apple. This 
patient continued well until April 15, 1934 when she 
began to have some stiffness in the cervical region. She 
consulted me May 14, 1934 and a diet worked out by 
the cutaneous method showed reactions to corn, lamb, 
beef, spinach, melon, and pineapple. This stiffness in 
the cervical region was relieved in three weeks’ time 
and she continued free from pain but returned in 
August 1936 for test and examination. No arthritic 
s 3 'nipfoms. Testing at this time showed reactions to 
corn, lamb, pork, lobster, spinach and grapes. 

In looking back over the tests during these periods 
we find in 1920 the patient gave reactions to rice, beef 
and haddock; in 1924 these foods.gave reactions, while 
in 1924 corn and lamb were bad for this patient. In 
1926 wheat, chicken, lobster, spinach and grapes were 
bad but corn proved an irritant which in 1924 gave no 
reaction. Chicken showed bad for this patient for six 
years. In 1930 reactions were obtained to oatmeal, 
milk, cheese, peas, tomato, orange, and spinach. Lob- 
ster which was bad in 1926 was approved for the 
patient. December 1932 we find that oatmeal and 
.spinach which obtained reactions in 1930 and 1932 still 
show reactions. While beef was right for the patient 
to cat in 1930, in 1932 it gave a reaction. In 1934 beef 
still proved reactive. In 1932 oatmeal and apple and 
coffee which gave reactions do not show in 1934. In 
1934 and 1936 lamb gave reactions, while sjiinach was 
consistently shown as bad for the patient in every test 
from 1926 to the present time. 

Case 2. 

Female, age 57. Consulted me June 2 , 1924 for 
arthritis affecting the hands, shoulders, hips, knees, 
and feet. There was much tender swelling of affected 
joints, with great stiffness and distress in motion. This 
complication had been steadily growing worse for ten 
3 ’ears. Tests were made and reactions obtained for 
oatmeal, chicken, eggs, cheese, halibut, olives, and rasp- 
berr 3 ’. The patient was put on a diet and in two weeks 
showed distinct improvement; in four weeks could 
move about without distress, and in three months was 
free of all arthritic disturbances. This patient again re- 
turned in Septemher 20. 1926, the past four weeks hav- 
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rapidly worse and painful. This patient was tested and 
gave reaction to jiork, egg white, flounder, peas, onion, 
molasses, orange, apricot, and chicken. The patient was 
put on a diet omitting these foods and in fifteen days, 
arthritis showed 50 per cent reduction. In four weeks 
the improvement was 80 per cent, and in six weeks she 
was completely relieved of all pain. On October 15, 
1936, patient complained of jiains in the fingers which 
were very stiff, and also 'much soreness in both shoul- 
ders and knees. These .symptoms started three months 
previously. Tests were made and reactions obtained 
to beef, milk, egg yolk, clams, beets, broccoli, orange, 
and plums. After patient avoided these food.s, in two 
weeks showed 50 per cent improvement, in four weeks 
SO per cent, and in seven weeks completely relieved of 
all arthritic disturbances. This patient was sensitive to 
egg white in 1934 but could tolerate it in 1936. In 
neither 1934 nor 36 could she eat egg yolk. Oranges 
were bad for this patient in both 1934 and 1936. Plums 
she could eat in 1934 but in 1936 they could not be 
tolerated. 

Case 6. 

Female age 51. Consulted by this patient on August 
IS, 1925. Pain in the hands for four years much worse 
the last four months. Pain in the lumbar vertebrae. 
Much pain and soreness and stiffness in both sacro- 
iliac articulations. Cutaneous tests proved reactions to 
wheat, veal, cheese, shrimp, turnip, tomato, tea, egg 
white, and rhubarb. By avoiding the foods to which 
the patient was sensitive, hy September 29, she was 
free from all pains. 

Again consulted by this patient on March 28, 1928. 
She was sensitive to lamb.’ egg yolk, haddock, potato, 
endive, coffee, and orange, and was put on a diet 
other than those foods. By April 20, the patient was 
completely relieved of all pains. This patient who 
could eat lamb in 1925 diet, had to avoid it in the 1928 
diet. Egg white which was bad for the jiatient in 1925 
was well borne in 1928. 

This patient was not seen again until March 4. 1935 
and at this time was having severe pains in the lumbar 
articulations, both sacro-iliacs, both shoulders and 
knees. Tests were made and reactions found to rice, 
beef, turkey, lobster, sweet potato, escarol. orange, 
blackberr}’. Patient was put on a diet excluding these 
items and iMarch 19 was greatly relieved of all pains, 
except for occasional pain in the sacro-iliac. On April 
1, there was complete relief of all arthritic disturbances. 
In 1928 it is noteworthy that the patient could eat beef, 
rice, and blackberry, while in 1935 the tests showed 
them to be allergens. This patient next consulted me 
in October 1936. Though free from anj’^ arthritic dis- 
turbances. she was going to Florida to spend the winter 
and wishing to keep well, thought it advisable she 
should have the tests again made since 19 months had 
elapsed. It was advisable to take all precautions. The 
test gave reactions to pork, egg, scallop, cabbage, olives, 
fig. grapes. Plere on the 1935 diet the patient could not 
have sweet potato or escarol which were allowed on 
the 1936 diet. In this case orange is found contrary in 
1928-1935-1936 tests. This patient is now free from all 
arthritic disturbances. 


Case 7 . 

Female, age 53, consulted April 14, 1930 for arthritis 
which started in July 1928. Came on very suddenly. 
She went to bed and woke iip in the morning with 
a very stiff neck. Arthritis also present in both wrists, 
ankles, and sacro-iliac, both hands and knees. The ar- 
thritis graduall 3 ' becoming worse, involving the cervical 
vertebrae so that the patient was unable to rotate to 
the right over five degrees and to the left 10 degrees. 
Fixation of the cervical vertebrae was such that the 
patient was unable to move the head forward or back- 
ward. Tests were made and reactions obtained for 
corn, chicken, halibut, oyster, kidney beans, asjiaragus, 
Swiss chard, chocolate and walnut. A diet was ar- 
ranged so that the patient avoided these foods. By 
May 2, 1930 there were no pains in the hands, feet, 
knees, while the pains in the neck, sacro-iliac, and ankles 
were relieved 50 per cent. The rotation of the head to 
the right 10 degrees and to the left 20 degrees. By 
May 19, she was completely relieved of all pains. There 
was greater motion of the head to both the right and 
left and up and down. By June 10, the patient was free 
of all pain and the motion of the head in all directions 
was normal. This patient returned February 8, 1933 
with pains in the knees, sacro-iliac, some stiffness in 
the cervical vertebrae. A diet was again arranged by 
the cutaneous tests and the patient was found to be 
sensitive to corn, chicken, egg white, shad, oyster, let- 
tuce, apple, and apricot. On avoiding these foods, by 
February 28, the patient was relieved 60 per cent of all 
her arthritic disturbances. March 10, was 85 per cent 
relieved of all arthritic tendencies, and March 28, com- 
plete relief. Here in 1930 and 1933 we find that the 
patient gave reaction to both pork and chicken. In 
1930 the patient could eat egg but in 1933 the egg 
white was bad and the patient could tolerate egg yolk. 
On the 1930 diet the patient could safelj*- eat lettuce 
and apricots, but in the 1933 diet she had to avoid 
these. Kidnc}^ beans which were bad in the 1930 diet 
were allowed in 1933. October 15, 1935, I was again 
consulted by this patient. She had been free from all 
arthritic disturbances until September 1, 1935, when 
she began to have pains in the fingers, hands, knees, 
and both cervicle articulations. She was found sensitive 
to oatmeal, soy-bean flour, egg j'^olk. crab, cauliflower, 
grapefruit, honey dew melon, and apricots. After the 
patient avoided these foods, by November 1, 1935 there 
was 60 per cent less pain in the articulations. On 
November 23, there was complete relief of all arthritic 
pain. Chicken which had been proscribed in both 1930 
and 1933 diet lists, the patient could eat in 1935. The 
egg )'olk which was well borne in the 1933 diet, was 
bad on the 1935 diet. Apple which was bad in the 
1933 diet, was included in the 1935 diet. Grapefruit 
which was good on the 1933 diet turned contrary wise 
on the 1935 diet. Though two years have elapsed since 
the last test was made on this patient, she telephoned 
the week of Oct. 1, 1937 that she was feeling fine and 
free from all arthritic pains. 

Case S. 

Male, age 71. Consulted me November 14, 1932 for 
arthritis which began in 1922 in the inde.x fingers af- 




JOL'R. D. D. 
JUN-l,, 19^J 


CHA.vnics IX Sf.xsitivitv to Allergenic Foods in Arthritis 


187 


then coiisultecl me and was immediately instructed to 
follow strictly the diet as prescribed by the tests of 
August 18. 1931. In two weeks there was 70 per cent 
relief, and in four weeks complete relief was noted from 
all arthritic disturbances. Fad at tests made in 1926 
and 1931, was oatmeal; bad at the first test but not at 
the second was chicken, ,':almon, and corn. Bad the 
first test was yellow eye hcans but good at tlie second 
test with the kidney beans. 

Was again consulted December 4, 1935. Pain, stifl- 
ness in both knees tor four weeks. Tests made showing 
reactions to rice, lamb, lobster, pea beans, carrots, and 
pears. By eliminating foods to which allergic was 70 
per cent relieved in two weeks, and completely so in 
four weeks. In this test, oatmeal which was bad the 
previous two tests, was non-aliergic. In the third test 
rice and rye which were bad, proved well borne by the 
first and second tests. Chicken was bad in the first 
test but not in the second and third tests. Orange, un- 
favorable in the second test, was good for the patient 
in the first and third tests. Yellow eye beans bad in 
the first test but good in the second and third tests while 
kidney hcans bad in the second test proved good in the 
first and third tests. Pea hcans were bad in the third 
test) but otherwise in the second and third tests. Thus 
showing that one of these beans gave reaction to each 
one of these tests and in making tests it would not be 


wise to use any one of these beans as representative of 
the legumes. 

TESTS MADE BUT NO SYMPTOklS OF 
ARTHRITIS 

Case 1. Fifth test in which there had been an interval 
of two years and seven months since the fourth test. 

Case 2. Tests made twice in which there were no 
symptoms each two years followdng the last test, these 
being the fourth and fifth tests. 

Case 6. Third test, no arthritis after an interv'al of 
one year seven months since the second test. 

Case 7. Two years since the last test made October 
15, 1935, this being the third test. 

Case 5. No symptoms of arthritis, third, fourth, and 
fifth tests. November 1, 1935 traumatism to shoulder 
and hip. Tests were made December 10, 1935 on ac- 
count of traumatism. This patient is tested each year 
in order to keep in good condition. 

Although tests were made on these patients with no 
arthritic symptoms tliere were changes in their sensi- 
tivity to foods. Although there were changes in sensi- 
tivity, the accumulation of these foods to which they 
were allergic in the system had not reached the stage 
sufficient to cause arthritic disturbances, but if these 
patients had continued over a longer period then the 
accumulation in the system of these allergens could 
cause arthritic disturbances. 


Table I. 


Case 

S Arc 


DC 


Dur 


RS 

NDRS 


IT 

NT 

NDRF 

TCR 

TFS 

1 

F 50 

July 

28. 

1920 

10 yt^. 





-- 

Isr 

10 dys. 

4 wks. 




June 

3, 

1924 


Apr. 

20. ’24 

44 dys. 

4 

yrs. 

2nci 


4 wks. 

3 yrs. 8 mos. 



Aur. 

18, 

1926 


Aur, 

1. ’26 

18 dys. 

26 mov. 

3rd 


2 wks, 

2 yrs. 2 mos. 



May 

21, 

1930 


Apr, 

1. '30 

50 dys. 

4 

yrs. 

’ 4th 


2 wks. 

3 yrs. 9 mos. 



Dec. 

1, 

1932 


No arthritis 

none 

2 

yrs. 7 mos. 

5 th 


No arih. 




May 

14. 

1934 


Apr. 

15, ’34 

30 dys. 

1 

yr. 5 mos 

6th 


3 wks. 

3 yrs. 11 mos. 



Aur. 

1, 

1936 


No arciiritis 

none 


yrs. 3 mos. 

7th 


No arth. 

2 yrs. 3 mos. 


F 57 


-1 

1924 

10 yrs. 






1st 





Sept. 

20' 

1926 

Aur. 

21, ’26 

30 dys. 

2 

yrs. 3 mos. 

2nd 

10 dys. 

3 wks. 

2 yrs. 2 mos. 



Mar. 

6. 

1926 


Feb. 

22. ’28 

1 4 dys. 

1 

yr. 6 mos. 

3rd 


4 wks. 

2 yrs. 4 mos. 



Mar. 

3, 

1931 


Feb. 

5. '31 

28 dys. 

3 

yrs. 

4th 

. .. 

3 wks. 

2 yrs. 8 mos. 



Mar. 

30, 

1933 


No arthritis 

none 

2 

yrs. 

. 5th 






Apr. 

14, 

1935 


Apr, 

1. ’35 

14 dys. 

2 

yrs. 1 mo. 

6th 


3 wks. 

4 yrs. 



June 

14, 

1937 


No arthritis 

none 


yrs. 2 mos. 

7th 



2 yrs. 2 mos. 


F 50 

1 

1921 

10 yrj. 











Mar. 

1, 

1930 

Jan. 

1, '30 

60 dys. 

8 

yrs. 8 mos. 

2nd 

2 wks. 

5 wks. 

8 yrs. 4 mos. 



July 

IS. 

1932 


May 

1, ‘32 

48 dys. 

2 

yrs. 3 mos. 

3rd 

15 dys. 

1 mo. 

2 yrs. 2 mos. 



July 

10. 

1934 


June 

1, *34 

40 dys. 

2 

yrs. 

4th 

10 dys. 

5 wks. 

2 yrs. 



June 

22 

1937 


Mar, 

1, ’37 

73 dys. 

3 

yrs. 

5th 

4 wks. 

2 mos. 

2 yrs. 5 mos. 


F 54 


A 

1 977 

5 yn. 











Auc. 10, 

1931 

May 

12. '31 

91 dys. 

4 

yrs. 4 mos. 

2nd 

10 dys. 

6 wks. 

4 yrs. 



Dec. 

4, 

1935 


Nov. 

5, *35 

32 dys. 

4 

yrs. 4 mos. 

3rd 

2 v.'ks. 

7 wks. 

4 yrs. 6 mos. 


F 59 

July 


1934 












Oct. 

15. 

1936 


July 

15, '36 

92 dys. 

2 

yrs. 6 mos. 

2nd 

2 wks. 

7 wks. 

1 yr. 9 mos. 


F 51 


18, 

1925 

4 yrs. 







2 wks. 




Mar. 

28, 

1928 

Mar. 

1, ‘28 

4 wks. 

2 

yrs. 9 mos. 

2nd 

14 dys. 

30 dys. 

2 yrs. 6 mos. 



Mar. 

4. 

1935 


Dec. 

10. ‘34 

90 dys. 

7 

yrs. 

3rd 

15 dys. 

27 dys. 

6 yrs. 



Oct. 

16, 

1936 


No arthritis 

none 

1 

yr. 7 mos. 

4 th 





F 53 

A jif- 

1 4i 

1930 

2 yrs. 











Feb. 

8, 

1933 

Dec. 

10, ‘32 

60 dys. 

2 

yrs. 9 mos. 

2nd 

10 dys. 

20 dys. 

2 yrs. 6 mos. 



Oct. 

15, 

1935 


Sepf. 

1. *35 

45 dys. 

2 

yrs. 8 mos. 

3rd 

2 wks. 

30 dys. 

2 yrs. 



Sept. 25, 

1937 


Nearly 

2 years : 

since the last test. No arthritis, feels w 

ell. 




M 71 

Nnv 

14i 

1932 

10 yrs. 







1 wk. 




Dec. 

10, 

1933 

Dec. 

1. ’33 

10 dys. 

1 

yr. 1 mos. 

2nd 

1 wlc. 





Jan, 

7. 

1935 


No arthritis 

none 



3rd 






Dec. 

10. 

1935 


Tfaumatism to shoulder and 

hip 

Nov. I. 1935 







Jan. 

11. 

1937 


No arthritis 

none 

1 

yr. 1 mo. 

5th 


— 

1 yr. 1 mo 


F 39 

July 

17, 

1934 









ft urks 




bet'. 

5. 

1936 


Sept. 

7, ‘36 

4 wks. 

2 

yrs. 3 mos. 

2nd 

2 wks. 

4 wks. 

2 yrs. 


F 52 


16, 

1926 

7 yrs. 







2 wks. 





Aur. 

18. 

1931 


July 

21, ‘31 

28 dys. 

5 

yrs. 5 mos. 

2nd 

1 5 dys. 

4 wks. 




Dec. 

4. 

1935 


Nov, 

4, ’35 

4 wks. 

4 

yrs, 4 mos. 

3rd 

2 wks. 

4 wks. 

4 yrs. 1 mo. 


ABBREVIATIONS ' Duration of arthritis NT Number of test 

e Q RS Return symptoms NDRF Number of days relief followng test 

^ NDkS Number of days return symptoms TCR Time complete relief followinR test 

DC Date of consultation IT Interv'al between tests TFS Time free of symptoms 



i88 

Case 1. Free from syinptunis : 2 years 2 months, 3 
years 8 months, 3 years 9 months, and 3 years 11 
months. 

Case 2. Free of symptoms between tests: 1 year 2 
months, 2 years 2 montlis. 2 years 8 montiis, and 4 
years. 

Case 3. Shortest i)eriod free of symptoms between 
Jests: 2 years 2 months, 2 years 5 months, and 8 tears 
4 iiTOnths. 

Case 4. Free of symjitoms between tests: 4 years, 
4 years 6 montlis. 

Case 5. Free of symptoms between tests: 1 year 11 
months. 


Voi LME II 
Nt'MBLP 6 

Case 6. Free of symptoms between tests; 2 years 6 
months, 5 years 7 months, last test 1 year 7 months no 
symptoms of arthritis. 

Case 7. Free of symptotns Ijetwcen tests : 2 years 6 
months, 2 years 7 months, 2 years since last test has 
no symptoms and feels well. 

Case S. Free of symptoms between tests : 1 1 months, 
2 years 1 1 months, 1 1 months. This test made following 
traumatism of shoulder and hip. 1 year 1 month no 
symptoms. 

Case P. Free of symptoms ; 2 years. 

Case 10. Free of symptoms; 4 years 1 month, 5 
years 3 months. 
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I'aads to ll’liirli Palieiits Are Seitsiliir at the Diffcreal Tests 


CASE 1 

Tcit 1 

Ricc 

Chicken 

Beef 


Haddock 




Tc« 2 

Ricc Corn 

Chicken 

Beef 

Lamb 

Idaddocer 


Grapes 


Test 3 

Wheat 

Chicken 



Lobstt.. 

Spinach 

Mdk. Cheese, eggs 

Test 4 

Oatmeal 





Peas. Tomato 


Coffee 

Test 5 

Oatmeal 


Beef 



Potato 

Casaba, 

l est 6 

Com 


Beef 

Lamb 



Pineapple 


CASE 2 
Test 1 

Oatmeal 

Chicken 



Halibut 

Olnes 

Raspberry 

Eggs, cheese 

Twt a 



Beef 


SHord fish 

Ohses. carrots 

Esks 

Test 3 

Oatmeal 




Codfish^ oyster 

Peas, lettuce 

Honeydew 



Test 4 



Potk 


Hsddocfc 

String beans 

Tomato 

Orange 

Pineapple 

StravVerri. apple 

Bgg yolk, milk 

Test 5 

Rice 


Beef 


Mackerel 

Carrots 


■J'est 6 

Corn 


Beef 



Cabbage 

Milk 

CASE ? 
Test 1 

Wheat 




Salmon, Lobster 

Celery, tomato 

Grapefruit 


Test 2 





Codfish, cUm 

Sweet potato 

Grapefruit, apple 

Chocolate 

Test 3 


Chicken 



Peas, potato 

Tomato 

Grapefruit 

Bluberry, grapes 

Ebb 


Test 4 


Qncken 



Crab 

Litna beans 

Lenucc 

String beans 


Test 5 

Corn 


Beef 


Salmon, oyster 

Lemon, peach, pineapple 

Cheese 

Asparagus, celery 

CASE 4 





Codfish 

Peas. Hubbard squash 

Tomato, Potato 

Coffee, milk 

Test 2 



Beef 


Scallop 

Lettuce 

Orange 

Test 3 

Rice 


Beef 


Smcit 

Onion, parsnip 
Mushroom 

Banana 

Egg v»hite 

CASE 5 



Pork 


Flounder 

Pcas, onion 

Orange, apneot 

Molasses, egg white 

Test 2 



Beef 


Clams 

Beets, broccoli 

Orange, plums 

Milk, egg yolk 

CASE 6 
Test 1 

Wheat 


Veal 


Shr?w»r' 

Turnip, tomato 

Rhubarb 

Egg white, tea 






Haddock 

Potato, endive 

Orange 

Coffee, eggs 

Test 3 


Turkey 

Beef 


Lobster 

Sneet potato, 

Orange, blackberry 







Escarol 

Figs, grapes 


Test 4 



Pork 


Scallop 

Cabbatte. olives 

Eggs 


CASE 7 
Test 1 

Com 

Chicken 



Halibut 

Kidney beans 


Chocolate 



Oyster 

Asparagus 

Swiss chard 


Walnut 

Egg white 






Chicken 



Shad, oyster 

Lettuce 

Apple, apneot 

Test 3 

Oatmetl 

Soybean flour 



Crab 

Caulifloucr 

Grapefruit 

Egg >olk 


CASE 8 
Test 1 

Rice 

Chicken 



Salmon, scallop 

Potato, tomato 

Blueberry 

Cantaloupe, Pineapple 

Cheese 

Test 2 

Corn 

Turkey 

Beef 

Pork 


Halibut, lobster 

Summer squash 
Watercress 

Orange 

Test 3 

Oatmeal 



Codfish, haddock 

Tomato 

Banana 

Chocolate 




Clam 


Pineapple 


Test 4 

Rice 


Veal 

pork 

Trout 

Lima beans 

Potato, carrot 

Lettuce 

Lemon 

Milk 

Test 5 

Corn 



Qam 

Luna beans 

Spinach 

Cherry 

CASE 9 
Test \ 

Oatmeal 

Chicken 


Lamb 

Haddock 

Tomato 

Grapes 


Test 2 

Rye 

Oatmeal 


Beef 



Onion, peas 

Cabbage 

Grapefruit 


CASE 10 
Test 1 

Oatmeal Com 
Oatmeal 

Chicken 

Beef 


Salmon 

Codfish 

Yellow eye beans 
Kidney beans 

Apple, plums 

Orange, pineapple 


Test 5 

White flour 

Rice 

Rye 



Lamb 

Lobster 

Pea beans 

Carrot 

Pear 

— ■ 
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In these cnsc.s. ayes at the time of consultation vary 
from 39 to 71 years of age. One was 39, one 50, one 51, . 
one 52. one 53. two 54, one 57, one 59, and one 71. 
Xine were females and one a male, the male being 
the oldest. 71. These cases liad arthritis from five 
months to 12 yc."rs until the time of consultation. 
One case for 3 months, one for five months, one for 
two }-ears, one for four years, one for five years, one 
for seven years, three for 10 years, and one for twelve 
years. 

In all these cases ages or length of time of artliritis 
made no difference regarding the .sensitization to foods 
as to the mimher of foods to which .sensitized or 
changes to sensitization at difTerent tests. 

In case 1, reactions were obtained to rice in test 1 
and 2 hut not in the other four cases, wliile oatmeal 
gave reactions in the 4th and 5th tests hut not in the 
other tests. Corn gave reactions in test 2 and 6 hut not 
in the other tests while in case 2 oatmeal gave reaction 
in the 1st and 3rd te.^ts hut not in the others. Though 
rice gave reactions on the 5th test and corn in the 6th. 
neitlier one of them showing a reaction in the other 
te.sts. In case 3, white fiour gave reaction in the 1st 
te.'t. corn in the 5th test, neitlier otie showing in four 
tests. Case 4. rice gave reaction in the 3rd test, and no 
other cereal showing in two difTerent tests, while case 
5 showed no reaction to cereals in two different tests. 
Case 7 gave reactiotis in oatmeal in the 3rd test, hut not 
in the other two. Corn gave reaction in the 1st and 
2nd test, and soy bean fionr showed in the 3rd test. In 
case 8. ntaclions obtained to rice in tests 1 and 4, corn 
in 2. and latmcal iti the 3rd test. Case 9 gtivc reaction 
to oatmeal and rye in tlie Isl test, and to oatmeal in 
the 2nd test. 1 Icrc is seen a reactioti to oatmeal in I)Olh 
test.s. In case 10. xiatmcal showed in te.-ts 1 and 2. rice 
in 3. white flour in test 2. and rye in test 3. and corn 
in test 1. 

Foullry: 

The following reactions were obtained to meats: 
Case 1 chicken was positive, in tests 1. 2. and 3 
hut not in the following three tests. Chicken in case 2 
gave a reaction in test 1 but not in the other five tests, 
while in case 3 chicken gave rcactioirs in test 1. 3. and 
4, hilt not in 2 and 5. In cases 4, 5 and 6 which cases 
were tested nine times there were no reactions to 
chicken, while in case 6 reactions were obtained to tur- 
key in the 3rd test. In case 7 chicken g.Tvc reaction at 
the 1st and 2nd test but not at the 3rd. In case 5 
chicken gave reaction at the Ist test but not the other 
four, and turkey gave a reaction on the second test. 
Case 9 chicken gave reaction the 1st test but none 
the 2nd test. In case 10 chicken shows a reaction in 
the first test hut not the other two tests. 

Beef: 

Case 1 beef gave reaction to test 1. 2, 5, and 6 but 
not in the other two. In case 2 we have reaction to beef 
in test 2, 5 and 6. Case 3 gives a reaction to beef in 
test 1 and 5 but not the other three tests. Case 4 gives 
reactions in tests 2 and 3 but not in 1. Case 5 gives a 
reaction in test 2 but not in 1. In case 6 beef shows 
reaction in test 3 hut not in the others while veal gives 
reaction in test 1. Case 7 no reaction obtained to beef. 


Case 8 beef gave reaction in test 2 while not in the 
other four tests while veal gives reactions in test 5. 
Case 9 beef shows reaction in the second test but not 
in 1 while in case 10 beef gave reaction the second test 
hut not the other two. 

Case 1 gives a reaction in tlie second and si.xth te.st.s 
to lamb^ but not in the other four tests. Reactions to 
beef were also obtained in these two tests, but none to 
lamb in the fifth test, when beef gave a reaction. Of the 
16 te.sts made in case 2 and 3, 5 and 7 no reactions 
were obtained to lamb, while of 17 different testings 
in cases 4, 6. 8, 9. and 10, lamii gave a reaction five 
timc.s. that i.s once in each of tlicse cases. 

Pork gave a reaction in case 2 in the 4tli test. Case 
5 in the Ist test. Case 6 in the 4th test. Case 8 in the 
3rd and 4th tests. In case 8 lamb and pork both sliow 
at the same test. 

Thus are shown reactions obtained to cereals, fowl, 
and meats in the different te.sts, and their absence in 
other tests in these cases. The results sustain the con- 
tention tliat there are no definite changes in sensitivity 
to foods in the various tests in each individual case. 
Regarding the other classes of foods, a few illnstrations 
may he given to c.\'i)lain what is meant by changes in 
.sensitization, or degree of allergic re.sponsc at different 
periods. 

Case 1 at the 3rd test gave a reaction to milk. Re- 
actions were obtained to milk in case 2. in the 3rd and 
4th tests ; in ease 4, the 2nd test ; case 5, the 2nd test ; 
case 8, the 5th test. 

I'ffcf Tests: 

Reactions to whole egg were obtained in case 1. 3rd 
test ; case 2 tlie 1st and 2nd test ; ca.se 3 in the 3rd test ; 
case 6 in the 4th test. W'hilc egg yolk gave reaction 
in case 2 at the 4th test, tiierc was a reaction to the 
whole egg in tests 1 and 2. Egg yolk gave a reaction 
in case 5 and 2nd test ; egg white showed in test 1 of 
this ca.se; while in tlie 6th case, egg yolk gave reaction 
in tc,st 2 and egg white in test 1. In case 7, egg yolk 
gave a reaction in test 3, and egg while in test 2. Here 
in .some cases the wliolc egg gives reaction, while in 
others only the egg white may show, while others still 
have a reaction to egg yolk, or vice versa when tiie 
egg yolk shows and not the egg white. 

Fish : 

Case 1, haddock gave reaction in the 1st, 2nd, and 
3rd tests. Case 2 showed reaction in the 4th test, there 
being no reaction to haddock in the 4th and 5lli cases 
while haddock gives a reaction in case 6 test 2. No re- 
action with haddock in case 7. in case 8 obtained a 
reaction in the 3rd test. Case 9 reaction to haddock in 
the 1st test. 

Potatoes: 

Case 1 shows a reaction to white potato in the 5th 
test. In case 2 in the 6th test proved no reaction to 
potato. Case 3 gave reaction to white potato in test 3 
and sweet potato in test 2. Case 4 shows reaction to 
potato in test 1, but case 5 shows no reaction to potato. 
Case 6 gives a reaction to white potato in the 2nd test 
and sweet potato in the 3rd test. No reaction to pota- 
toes in case 7. Case 8 gives a reaction to potato in the 
1st and 4th tests, while case 9 and 10 give no reaction. 
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to potato, while a reaction is obtained to both while and 
sweet potato in case 3 in the 1st and 2nd tests Re- 
actions were olitained to both of these potatoes in case 
6 in the 2nd and 3rd tests. Although no reaction was 
obtained to sweet potato in cases 1, 4, 8, which gave re- 
actions to win'te ])0latT). 
dints Fntils: 

Orange, no reaction in case 1, 3, 7, 9, while reactions 
were obtained to orange in case 2, 3rd test ; case 4, 2nd 
test; case 5 at each test; case 6, 2nd test; case 8, 2nd 
test; and case 10, 2nd test. 

Grapefruit is nonfe.TCtive in cases 1, 2, 4, 5, 6, 8. 10. 
while grapefruit .shows a reaction in case 3, test 1, 2 
and 3, but not in the ■other two tests made in this case. 
Grapefruit gave a reaction in case 7, 3rd test and case 
9. 2nd test. 

Lemon gave a reaction in case 3 on the 5th test. 
Grapefruit gave reactions in case 3 in test 1', 2 and 3, 
although on test 4 there was no reaction to any of the 
citrus fruits. Lemon gave reaction in case 8 at the 4th 
test, while the orange was the only other citrus fruit in 
this case which gave reaction on the 2nd test. Thus we 
see that in all these te,sts, the three citrus fruits, orange, 
grapefruit and lemon." have not, at any one time, or in 
any one case, shown a reaction to all of these in any 
one test or any one case. 


Volume II 
Number 6 

In looking over these discussion.s regarding the dif- 
ferent reactions to different foods, one may see by 
glancing at the’ table. Poods to which paiictiis arc sen- 
sitive^ at different times, that within the individual’s 
constitution, there can he a change in sensitivity to cer- 
tain foods, to which he might become gradually and 
definitely allergic after a considerable lapse of' time 
between tests. No explanation is here attempted, but 
rather the effort to record the results of carefully con- 
ducted tests. 

CONCLUSIONS 

1. Foods arc a factor in arthritis cases. 

2. Changes in cutaneous reactions to foods to which 
a patient is allergic can take place. 

3. The interval of time elajise between tests of these 
arthritic cases varied from one year one month to eight 
years and eight months, 

4. The time of relief between symptoms varies from 
one year one month to eight years and four months. 

5. The average relief from symptoms being two 
ye.ars and four months. 
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The Role of The Fat Soluble Vitamins A and D in Nutrition 

Continued 

Jii- 

JACOB BUCKSTEIN. M.D.* 
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The Extent of \’it,vmin A Deficie.xcy as De- 
termined i!Y Visual .Auaptation 

B y means uf a photometer, Jeans (Jeans, P. C. 

Vitamin Deficiency in Childhood, Minnesota, Med. 
16:6SS, Nov., 1933) showed the large percentage of 
children in whom diminished visual adaptation was 
present as an indication of vitamin A deficiency. His 
work was conducted as follows ; The child was fir.-;| ptit 
in a dark room for ten minutes, then the child was e-x- 
posed to bright light for three minutes. During the next 
ten minutes, the child’s visual adaptability was again 
tested. Recovery with improvement in visual adapt- 
ability resulted from the administration of ample 
amounts of vitamin A over a period of several weeks. 

• Although the work has been criticized and the increased 
adaptability' blamed on the jiractice resulting from 
repetitions of the test with the photometer, this of 
course does not alter the fact of the therapeutic sig- 
nificance of the administration of ample amounts of 
vitamin A in the rehabilitation of visual adaptability. 

Jeans and Jiis co-workers (Jeans, P. C. and Zent- 
mire, Z. The Prevalence oj Vitamin A Deficiency 
Among Iowa Children. J. A. M. A. 106:996-997, 
1936) (Jeans, P. C., Blanchard E. and Zenimire, 
Z. Dark Adaptation and Vitatnin .4. .4 Nno Photo- 

• Assistant Professor of Clinical Medcine. Cornell University Medical 
C"«'’lege. 


metric Technic. J . A. M. A. 108:451-438, 1957) found 
that 26 percent of a group of children in the rural dis- 
tricts and 53 percent of a village group of children in 
Iowa showed evidence of vitamin A deficiency as de- 
termined by tlie photometric test for dark adaptation. 
In an urban grou]) uf children, the jiercentagc varied 
between 56 and 79 percent depending on the economic 
level. Normal dark adaptation developed when given 
ample amounts of vitamin A. Halibut liver oil and 
carotene in oil were the sources of vitamin A that were 
used. 

Moreover, Getz, Hildebrand and Finn (Gets, H. R- 
Hildebrand, G. B. and Finn, M. Vitamin A Deficiency 
In Normal and Tnherculcnts Persons, As Indicated by 
the Biophotomctcr. J . A. AI. A., 112:1308-1311, 1930) 
found a shortage of vitamin A in one out of every ten 
apparently normal individuals. The deficiency in vita- 
min A was found to be particularly serious in the 
tuberculous. In a series of tuberculous and non-tuber- 
culous individuals exhibiting evidence of vitam n de- 
ficiency by means of the biophotoinetric test, cure 
of the condition was obtained by the administration of 
massive doses of vitamin A in the form of halibut 
liver oil. In a group of six persons in whom 20,000 
units a day of vitamin A in halibut liver oil failed to 
produce any amelioration of the condition, cure of the 
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deficiency in sonic of tliese cases was obtained by the 
administration of 90,000 units a day. In ibose case-s 
wliere even this anionnt failed to produce a sufficient 
reaction. 200,000 units of vitamin .A per day in the 
form of halibut liver oil was successful. This amount 
was continued daily until a favorable response was 
notcel and the dose was then reduced to 100,000 units 
a day or less. 

Four individuals were given 2,000,000 units of vita- 
min A per day in the form of halibut liver oil. Except 
for a dull headache, there were no other pathologic 
effects. 

Further evidence of the prevalence of vitamin A de- 
ficiency was shown by Jeghers (Jee/hers, Harold, The 
Desiree and Pre7-alcnre of Vilaniin el Deficiency in 
Adults 'dth a Note on Its li.vpcriincntal Production 
in Human Beings. J . A. M. 109:757, Sept. 4, 1937). 
He exantined 162 medical students for evidence of 
vitamin .-\ deficiency through a study of the dark adap- 
tation test by means of the biophotomctcr. Thirty-five 
percent .^howcd photometric evidence of vitamin A de- 
ficiency ; in addition another twelve percent showed 
clinical evidence, of such deficiency. The cause was to 
be found in the eating habits of the students which 
was similar to that of other adults in the general popu- 
lation. Although even the worst of these diets con- 
taitted about 1,000 units of vitamin A daily, it was 
definitely below the normal requirements necessary to 
eliminate clinical evidence of any disturbances due to 
vitamin A deficiency. Every student with one excep- 
tion who had sinusitis showed a normal dark adapta- 
tion if his diet included a daily intake of 4,000 Inter- 
national Units. A fifty percent incretise above this 
amount is recommended in order to obtain optimal 
ad\'ant.ages. This of course, applies to adidts under nor- 
mal conditions. 

Striking results were obtained in the cure of stu- 
dents exhibiting hemeralopia. \’'itamin A in the form 
of halibut liver oil was added in addition to milk, but- 
ter. fresh fruits and vegetables. The best results were 
obtained after the daily oral administration of 70,000 
units of vitamin A for two weeks, followed by the 
daily administration of 25.000 units of the vitamin 
until the condition was cured. 

Alaitra and liarris (Maitra, M. K. and Harris, L. 
J.: I’itainin A Deficiency Among School Children in 
London and Cambridge, Lancet '2:1009-1014, Oct. 30, 
1937) showed the frequency of vitamin A deficiency 
particularly among the underi)rivilegcd. In the exam- 
ination of 193 children among the poor there was evi- 
dence of a vitamin A deficiency varying from twenU’- 
two to tbirty-six i)crcent. Compared with the results 
obtained in the examination of the underprivileged 
children was the fact tliat among 30 boys educ.atcd in 
English private schools, not a single case of vitamin 
A deficiency was found. 

In the examination of a group of 22 adults whose 
ages varied between 20 and 50, they found only five 
cases exhibiting a definitely subnormal state. In a 
group of 38 mothers of the elementary school children 
whose ages ranged between 25 and 35 not a single 
case of a definitely subnormal .-.tate of vitamin A de- 


ficiency was found. In both of the groups of adults 
however, and also among the better nourished group 
of children there were a number of cases exhibiting a 
moderate degree of hypovitaminosis A. 

Eight drops of halibut liver oil or three teaspoons of 
cod liver oil daily for two to four weeks produced 
striking changes in practically all of the cases showing 
evidence of vitamin A deficiency. 

Those children showing mild evidence of vitamin .A 
deficiency became normal when treated with six drops 
of halibut liver oil a day for two weeks. 

Other Disturbances o) the Eye Due to Vitamin A 
Deficiency 

Kruse (Kruse, H. D. Metliodi of Detecting Mild 
Cases of Vitamin A Deficiency, Science 95:623, June 
19, 1942) stated that in many individuals who showed 
no impairment of visual adaptation, evidence of vita- 
in A deficiency could be demonstrated by gross or 
microscopic changes in the conjunctivae whicli disap- 
peared following the administration of vitamin A. 

In man serious changes in the eye as a result of the 
deficiency of vitamin A, other than those directly re- 
lated to light perception, have been studied with great 
care. In the canthi small patches develop resulting from 
cornification of the epithelium and bacterial prolifera- 
tion (Bitot's s])ots). The cornea as a result of infec- 
tion may be completel}' destroyed. The conjunctival 
epithelium also becomes infected and undergoes de- 
struction. Pillat has de.scribcd pigmentation of the eye 
apparently' related to melanin as an evidence of vita- 
min A deficiency. (Pillat, .4. Docs Keratomalac a 
E.vist in Adults? Arch. Ophth. 2:256, 399, ‘1929). 

When the vitamin A potentialities of the organism 
arc exhausted and there is no rei)lenishment, the ani- 
mal loses weight, and becomes sickly'. Alany of the 
animals then develop serious eye disease. The Hds be- 
come .swollen. There is increased .sensitivity to light. 
Soon there is a catarrhal inflammathjn of the conjunc- 
tivae. The discharge becomes pundent and bloody, the 
lids sticky and the eye closed. Eventually the cornea 
is also aflccted and blindness sets in. Before the final 
stages of the disease, however, cure is possible by the 
administration of adequate quantities of vitamin A. In 
this manner the vitamin A potency of any food may be 
determined, and experimentally accurate quantitative 
gradations of vitamin A content may be established as 
measured by the effect of the food to be tested on the 
rate of growth of the animal. 

Early History of Xerophthalmia 

Historically, the role of vitamin .A deficiency in the 
development of .xerophthalmia is of considerable in- 
terest. -Among the earliest descriptions of xerophthal- 
mia is that of Fischer in 1846 and of Arlt in 1851. 
although the first minute description of the disease 
was that of Albrecht v. Graefc in 1866 (Blegvad. 0. 
Xerophthalmia, Keratomalacia and Xerosis Confunc- 
tivac. .dm. J. Ophth. 7:S9, 1924). In that y'car Gama 
Lobo described keratomalacia in Brazilian children. He 
believed the condition to be one of cellular atrophy 
due to bad nutrition, tie called the disease “ophthalmia 
Brasiliana.’’ The earliest signs of xerophthalmia were 
described by Bitot in 1863. on the basis of a study of 
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twenty-nine cases which occurred in a foundling hos- 
pital in Bordeaux. Similar descriptions of xerosis con- 
junctivae as well as hemeralopia and the more severe 
cases of keratomalacia were described by Blessig iij 
Petrograd in 1866. He noted that the disease occurred 
most commonly during the lenten season and he at- 
tributed the disorder to a disturbance of nutrition be- 
cause of the fasting. 

iMori noted that although the disease was not un- 
common in children, it was practically unknown on 
the coast where good fi.sh was available. Schiele in 
1907 akso noted among the cases of keratomalacia in 
Russia that cod liver oil was curative. 

The treatment of hemeralopia with liver has been 
known since early antiquity and is recommended as a 
tlierapeutic measure in “Eber’s Papyrus” (1500 B. C). 
The use of raw ox liver was recommended by Hip- 
])ocrates. Treatment of xerophthalmia with liver was 
also comnjoii in Japan and China. 

There is ample clinical evidence of the seriousness 
of vitaman A deficiency as a result of food shortages 
during various periods in history. One of the most 
serious was that which developed in Denmark during 
the first World War. Owing to the insistent demand 
of the Germans for butter-fat from the Danes, the in- 
fants in Denmark received only skimmed milk. Since 
the vitamin A is present in the butter fat of the milk, 
these infants being deprived of this essential vitamin, 
showed a high mortality rate (21%). Blindness was 
comnron and many of the infants that sundved showed 
permanent evidence of the effect of the deficiency. 

T/ic Effect oj Vitamin A Deficiency on the 
Mucous Mcnthrane 

Wolbach and Howe (Wolbach, S. B. and Hotue, 
P. E. Tissue Changes folloioing Deprivation of Fat 
Soluble A Vitamin. J. E.vpcr. Med., 42:573, 1925) in 
their histopathologic studies of the effect nn the various 
tissues resulting from deprivation of vitamin A showed 
that the essential lesion was a replacement of the vari- 
ous epithelia by stratified squamous keratinizing epi- 
thelium. He found these changes to occur in the nares, 
the nasal septum, the larynx, trachea and bronchi. 

Similar changes were noted in the submaxillary 
glands, the parotid glands, the accessory salivary 
glands and at times in the pancreatic ducts. The stom- 
ach, liver, the small and large intestine were not 
affected. In the genito-urinary tract the changes were 
noted in the bladder, ureter, pelvis of the kidney, in 
the uterus and oviducts, the epididymis, prostate, and 
seminal vesicles. The epithelium of the kidney and of 
the seminiferous tubules is not affected. 

Epithelial changes were noted in the conjunctiva, 
the ducts of the Meibomian glands, the cornea, lac- 
rimal gland, Harderian gland and the extra orbital 
gland. The thpnus showed small cysts filled with des- 
quamated keratonized epithelium. 

As a result of these changes, there is a disturbance 
in the functional behavior of the affected regions. Be- 
cause nf the loss of cilia, the trachea is not properly 
cleared of c.xtraneous material. In addition, the substi- 
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tuted epithelium is less resistant to warding off infec- 
tion. Vitamin defic'ency may thus lead to an iinjiair- 
ment of “the body’s first line of defen.ie” in re.sisting 
infection. A similar result takes place in the conjunc- 
tiva because of the destruction of the cells which secrete 
mucus. The metaplasia also leads to an occlusion of the 
ducts leading from the involved glandular structures. 
This results not only in an inability of the involved 
gland to carry on normal secretory functions but also 
makes it suscejitible to infection. 

Inflammatory lesions of the alimentary tract and of 
the urinary tract were described by Mellanby (Mcl- 
lanby, E. Nutrition and Disease. London, Boyd and 
Oliver, 1934) as occurring in many of the experi- 
mental animals maintained on a diet deficient in vita- 
min A. 

Mellanbv found the following distribution of lesions 
in young rats maintained on .a vitamin .-X deficient 
diet. The larger percentage showed infection of the 
genito-urinary tract, including pyelonephritis, cystitis, 
renal and bladder calculi, bydronephrosis as well as 
dilatation of the ureters and distention of the bladder. 
The ne.xt common complication was the development 
of abscesses in tbe floor of the mouth with suppurat- 
ing glands in the neck. Next in frequency was xeroph- 
thalmia. In addition some of the animals sliowed acute 
inflammatory changes of the stomach, the .small and 
large intestine, disease of the middle ear and na.sal 
sinuses. 

An analysis of clinical evidence indicated that when 
the diet was devoid of vitamin A or carotene, human 
beings also developed lesions similar to those in the 
e.xperimental animals. In the presence of deficiency of 
vitamin A, human beings may be more susceptible to 
certain types of infection. Under such conditions of a 
vitamin deficient state their resistance to infection may 
be increased by the addition of vitamin A to the diet. 

Evidence of the deleterious effect of vitamin A de- 
ficiency in the alimentary tract has been shown by the 
experiments of Tilden and Aliller on monkeys. Such 
injurious effect often proved fatal before any gross 
evidence of damage to vision (Tilden, E. B. and 
Miller, E. G., Jr. The Response of the Monkey (Mo- 
caens Rhesus) to IVithdrazeal of Vitamin .1 from the 
Diet. J. A’utrition 3:121-140, 1930). 

Tilden and Miller kept monkeys on a practically 
completely vitamin A deficient diet and at autopsy 
found a diseased condition of the intestine. The se- 
verity' of the disorder .varied in different ca.ses. Al- 
though gross lesions of the intestine were rare, in two 
cases there was a small area of ulceration of the colon. 
Histologic study showed the presence of a severe ulcer- 
ative colitis, the ulcers being demonstrable only by 
microscopic study'. It is interesting to note that there 
was an absence of xerophthalmia, although this is one 
of the lesions most readily' produced in some animals 
when vitamin A starved. Evidence of epithelial meta- 
plasia in some of the organs, however, such ns the 
trachea and salivary glands was found. Because of the 
delicacy of tbe monkey as comiiarcd with the rat it is 
possible that the monkey dies of the intestinal disease 
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long before there has been an opportunity for tlie de- 
velopment of the eye lesion. 

Manville also studied the effect uf vitamin A de- 
ficiency on the mucosa of the alimentary tract and 
showed a marked reduction in the number of goblet 
cells. As a result of the diminution in the amount of 
mucus secretion, the mucosa of the alimentary tract 
became predisposed to injurious effects produced by 
the irritation of the food with capillar}’ bleeding. Thus 
the finding of occult blood in the stool might be an 
early manifestation of a vitamin A deficiency state 
(Manville, I. A. The Interrelationship oj Vitamin A 
and Glvenronic Acid in Mucin Metabolism. Science 
S5:^ l, '1937). 

Skin Manifestations Resulting from Vitamin A 
Deficiency 

Among the various changes that have been described 
as resulting from vitamin A deficiency arc those found 
in the skin. The skin at first is dry and slightly rough, 
followed by the sudden appearance of eruptive lesions 
in localized areas. The lesions first appear on the an- 
tero lateral aspect of the thighs or in the postero lateral 
region of the forearms then spreading to other regions. 
The lesion on the face resembles acne. This skin lesion 
described by Frazier and Hu was amenable to vitamin 
A therapy with improvement in the secretory function 
of the skin and the gradual disappearance of the erup- 
tive lesion. 

A further indication of the relationship of vitamin A 
to this type of skin lesion is indicated by the fact that 
it was frequently associated with the classical ocular 
manifestation of the disease. Both these lesions disap- 
pear with vitamin A therapy. The main type of cutane- 
ous lesion was the keratotic follicular papule. In addi- 
tion there were other evidences of excessive keratin- 
ization in the form of warty plaques on the Isuuckles 
and ankles. 

Flistopathologic studies were made of specimens of 
the skin lesions. These showed that the pathologic- 
process was es-sentially due to increased keratinization 
of the epithelium of the hair follicles. As a result there 
was an obstruction of the hair follicles. The damaged 
follicles showed a moderate infiltration with lymphoid 
cells. The minute skin changes appeared to be similar 
to those occurring in the tissues of the eye as a result 
of vitamin A deficiency. The skin lesion was most 
common in those over fifteen years of age and infre- 
quent in younger individuals (Frazier, C. N. and Hu, 
C. Nature and Distribution According to Age of Cu- 
taneous Manifestations of Vitamin A Dcfcicncy. Arch. 
Derm, and Syph. 33:825, 1936). 

In addition to the changes in color of the conjunc- 
tivae, due to an increase of the melanin, Pillat (Pillat. 
A. Docs Keratomalacia E.vist in Adults? Arch. Ophth. 
2:256, 399, 1929) also observed peculiar grayish yel- 
low discoloration of the skin in some of his vitamin 
A deficiency patients. The skin in addition is rough 
and dry and in severe cases gave the impression as if 
the skin had been duste'd with a coarse powder. Scaling 
is present in some cases. The roughness of the skin 
was due to the lack of sebum as well as to the pres- 


ence of horny cells in large numbers. The skin may be 
edematous and swollen. Because of the lack of sebum, 
the skin may be covered with hundreds of comedones. 
Secondary anfection of the comedones and hair fol- 
licles frequently occurs and leads to the development 
of follicular abscesses, similar to the condition found in 
simple acne. 

“In cases in which nourishment rich in vitamin A is 
given, these abscesses and the deepest pockets dr\- up 
in wonderfully short time without any surgical treat- 
ment.” Pillat also noted extreme dryness of the hair 
in these cases with the scalp covered with dandruff. 
The hair showed a tendency to become gray and fall 
out. The nails showed furrows which peeled off in 
small particles. 

Straumfjord (Straumfjord, John V., Lesions of Vita- 
min A Dcfcicncy, A^ortlixecst Medicine 41:7, 229, 
July. 1942) “observed in a large number of patients 
the effect upon various clinical conditions of a daily 
oral intake of 100,000 units of \’itamin A. A large 
number of patients with follicular hyperkeratosis have 
been followed, man}' over a period of four years. . . . 
The response to Vitamin A administration is extremely 
variable. In some patients the lesions disappeared in a 
few months, while in others they are still present, 
although greatly diminished after a four year period of 
continuous daily oral intake of 100.000 units of \'ita- 
min A.” 

The relationship of vitamin A deficiency to lesions 
of the skin is also suggested by the work of Rapaport, 
Herman and Lehman (Rapaport, H. G., Herman, H. 
and Lehman, E. Treatment of Ichthyosis xeith Vitamin 
A. Jour. Pediatrics 21:733, Dec., 1942). They treated 
six patients with ichthyosis by means of tlie oral ad- 
ministration of 60,000 to 200,000 International Units 
of vitamin A per day over a period of several months. 
Some of the patients also received 100,000 units of 
vitamin A injected intramuscularly two or three limes 
a week over a period of several months. 

Improvement was reported in the condition of the 
skin lesion. 1 he texture of the skin became more nor- 
mal, with disappearance of cracks and fissures as well 
as a marked diminution of pruritis. .■\n impaired dark- 
adaptation which was coincidentally present also 
showed marked improvement with the vitamin A 
therapy. 

The Teeth as Affected by Vitamin A Dcfciency 

^Volbach and Howe have described metaplastic 
changes of the enamel organ with replacemetit by 
stratified squamous epithelium. Because of the destruc- 
tion of the normal enamel, the teeth assume a chalky 
appearance produced by the dentin. .A.pparently it is 
the incisor teeth which arc most seriously involved as 
a resrtlt of the deficiency state. 

Orten, Burn and Smith (Orten, A. N., Burn, C. G. 
and Smith. A. H. Effects of Prolonged Chronic Vita- 
min A Dcfcicncy in the Rat IVith Special Reference 
to Odontomas. Proc. Soc. E.rpcr. Biol, and Med. 
36:82, 1937) showed that the incisor teeth as a result 
of \ itamm A deficient diet developed a progre.ssive 
loss of the normal orange pigment, with opacity and 
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diblortioii of shape. In tho.>e aniinuls tliat died, the 
cause in most cases was tracheal obstruction from a 
nuico-pnrulcnt plug. They were also loimd to have 
evidence vf otitis media, sinusitis and calculi in the 
urinary bladder. 

Most of the animals that survived .165 days on a low 
vitamin A diet, not only showed changes in the incisor 
teeth, but also tumor growth (odontomata) replaced 
the alveolar structures of the uiiper and lower jaws. 
Most of the incisor teeth were distorted or replaced by 
these lunror growths. 

Renal Calculi and I’itainin .4 Dcftcicncv 

The formation of renal calculi in the experimental 
animal has been attributed to a diet deficient in vitamin 
A (Steiner, M., Ziifjer, It. and Kramer, B. Production 
oj Renal Calculi in Guinea Pigs by Feeding Them a 
Diet Deficient in Patimin .4. Arch. Path. 27:104, 
1939). Steiner, Zuger and Kramer showed that in 
guinea pigs, on a vitamin deficient diet, autopsy 
revealed changes in the urinary tract. The ureters were 
enlarged and thickened in thirty-one of the thirtj--five 
animals that had survived for more than fourteen days. 
These alterations were due to thickening atid redupli- 
cation of the mucosa. Dcs(|uamation of the epithelium 
was a common finding. In nine of the thirty-five ani- 
mals there were calculi in the ureter or renal pelvis. 
The first microscopic evidence was a hyperplasia of the 
ureteral mucosa. This was followed by a metaplasia 
of the mucosa to a stratified keratinized epithelium. 
The large plaques of desquamated epithelial cells acted 
as foci for the development of calculi. The inorganic 
material of the calculus was calcium carbonate. \Vol- 
bach, however, doubts the etiologic relationship and 
believes that factors other than the absence of normal 
amounts of vitamin A are responsible for this develop- 
ment. When such calculi do occur in the c.xperiniemal 
animal, it is believed that the}' fonn about masses of 
desquamated epithelium resulting from the mctaplastic 
process. There is no proof at present that vitamin A 
has any effect on the occurrence of renal calculi in man. 

Jewet, Sloan and Strong (Jciaett, H. J., Sloan, L. L. 
and Strong, G. H. Urolithiasis. J. A. M. A. 121:566- 
568, Feb. 20, 1943) studied twenty patients with uro- 
lithiasis for evidence of vitamin deficienc}' by means 
of the dark adaptation method as well as the vitamin 
A content of the blood. 

In addition the resjiiratory and urinary tracts were 
examined at autopsy in seventy-eight patients with 
urolithiasis for evidence of epithelial metaplasia. They 
showed that there was no evidence to indicate that in 
the human being vitamin .\ deficiency was prc.scnt in 
urolithiasis. 

Pregnancy and I'itaniin .4 

The possible role of pregnancy in being associated 
with a diminution in vitamin A is hidicated by the 
work of Edmond and Cleinmesen {Edmond. Carsten 
and Clcmmescn, S. On a Dcfciency oj A I'itaniin and 
I'l'sual .ddaptation, London. O.vford Univ. Press, 
1036). They showed on the basis of disturbed visual 
adaptabilitv'that about fifty percent of pregnant women 
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in Copenhagen municipal hospital suffered from vita- 
min A deficiency. 

In addition to the evidence of disturbed visual adap- 
tation in pregnancy, it was also detected in wotnea 
who had recently given birth and in cases of hepatitis. 
Excluding pregnancy and organic eye disease, they 
found evidence of vitamin A deficiency by the dark 
^ adaptation method in five to six percent of the usual 
run of medical patients. 

'I'hey stated that evidence of the effectiveness of the 
imramu.scular administration of vitamin A containing 
liver oil preparations could be • noted in a couple of 
minutes, and after oral administration in less than 
twelve hours. 

more serious relationship of vitamin A deficiency 
to the reproductive function has been indicated by 
Evans and Bishop (Evans. H. M. and Bishop, K. S. 
On An Invariable and Characteristic Disturbance oj 
Reproductive Function in Animals Reared on a Diet 
Poor in Fat Soluble Vitamin A. Anat. Rec. 23:17, 
1922). On a diet ])oor in vitamin .-X, they showed that 
among the earliest manifestations even in the presence 
of good growth and apparent health, the experimental 
rat suffers from an abnormality of the ovaries, as de- 
termined by histological changes in the vaginal smear. 
These changes can be rorrelated with the growth mat- 
uration and rupture of the Graafian follicle. On diets 
low in vitamin A and yet nevertheless ample enough 
to permit normal growth there is an interference with 
the ability of the Graafian follicles to mature and rup- 
ttire. These abnormalities may be detected from a study 
of the vaginal smear showing the development of corni- 
fied epithelial cells. 

.A possible relationship of vitamin -A deficiency to 
sterility was shown by Evans (Evans, H. M. Testicu- 
lar Degeneration Due to Inadequate Vitamin A in 
Cases Where Vitamin D is Adequate, Am. f. Physiol. 
99:477, Jan., 1932). He maintained male rats on diets 
low in vit.amin A but adequate in vitamin D and found 
that they became sterile in three nrondis. Histologic 
study of the tests showed the cause of the sterility to 
be due to the development of marked degenerative 
changes. 

Mason (Mason, K. E. Foetal Death. Prolonged Ges- 
tation and Dijjicult Parturition in the Rat as Result oj 
Vitamin A Deficiency. .Im. J. Anat. 57:303. 1935) 
showed that the method of examining the vaginal 
smear for a determination of vitamin .A deficiency is 
much more sensitive than that of cither retardation of 
growth or the development of xeroiihthalmia and that 
evidence of cornification of the vaginal smear occurs 
long before either of the.'^e two manifestations. The 
value of the method lies therefore in the fact that com- 
paratively mild degrees of vitamin A deficiency may 
be definitely determined. 

When pregnant rats were kept on a low vitamin A 
intake and the vaginal cornification persisted through- 
out pregnancy, the animals frequently failed to come 
to term. This reproductive disturbance could in the 
majority of cases be eliminated after the inclusion of 
ample vitamin A. Pregnancy then was normal as to 
term and delivery. 
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Tlic severity oi the disturbance in the reproduction 
process as a result of vitamin A deficiency can parallel 
10 the severity of the vaginal cornification. When the 
death of the fetus occurred in vitamin A deficient rats, 
this was due to changes in the uterine epithelium with 
secondary infection of the maternal decidua and of the 
wall of the. uterus. Pronounced vitamin A flcficiency 
during pregnancy m.ay lead to death in utero and re- 
sorption, due to the fact that the maternal decidua he- 
coining necrotic, the nutrition of the fetus is seriously 
interfered with. The cornification of the vaginal epi- 
thelium may increase the difficulty of labor. 

Based on the fact that vitamin A is important in 
the maintenance of the normal structure of the v.aginal 
epithelium, Simp.son and Mason (Siiit/^sou, J. IF. and 
.Mason, K. 11. .1 Neva Conor ('I of Senile Faeiinilis, 
,-!tn. J. Ohsl. and Gyn. 32:125, July. 1936) treated 
cases of senile vaginitis by the administration of vita- 
min A in the form of liver oil. An im])roved state of 
the vaginal epithelium occurred in those cases in which 
there had previously heen a dietary deficiency of vita- 
min A. In thirty cases of senile vaginitis which were 
observed, the addition of the increased amounts of vita- 
min A in the form of fish oils was followed not only by 
repair of the vaginal epithelium hut also by relief of 
symptoms. 

1‘ilainin .-1 and the Nen'oiis System ' 

Mellanby (Mellanby R. Nutrition and Disease. Lon- 
don, Royd and Olirer, 1934) noted the nutritional in- 
fluence of vitamin A deficiency on the nervous sy.stem 
oi young dogs. These animals showed evidence of in- 
coordination and stiffness of the hind legs which ulti- 
mately beoanie very weak. In addition, the animals ap- 
peared as if dazed and mentally affected. By the ad- 
dition of such sources of vitamin A as fish liver oil. 


these change.-> could be jireventcd. Even after the inco- 
ordination had devcloiied, marked improvement might 
result from the addition of vitamin A to the diet. Not 
only was the pathologic process in the nervous system 
arrested but some degree of cure was also possible. The 
evidence of changes in the spinal cord was substantiated 
by histopathologic studies. 

That the effects of a ‘vitamin A deficiency state in 
producing degenerative changes in the spinal cord was 
not limited to the dog was indicated by the fact that 
similar findings were obtainable when the experimental 
animals were young rabbits, rats and birds. 

V'arying degrees of demyelinization in the optic nerve 
and the trigeminal nerve were also noted when the diet 
was deficient in vitamin A. 

In some cases of retro-bulbar neuritis in children 
cure was obtained through the addition of the vitamin 
A of fish liver oil. 

Disturbances in the nervous system due to vitamin 
A deficiency have been described in the experimental 
animal by Irving and Richards (Irving, J. T. and Rich- 
ards, jU. B. Early Lesions of Vitamin A Deficiency. J. 
Plisiol. 94:307, 193S). Of 141 rats fed on a vitamin A 
free diet lOS showed degenerative changes in the 
medulla. In those animals in which no such change* 
were found, the reason seemed to be that they were 
killed too soon after being on this diet. Some of these 
pathological changes occurred in animals killed at a 
time when growth and apjiarent health were still 
maintained. Thus subtle degrees of vitamin A de- 
ficiency might be responsible for organic changes in 
the nervous system. A comparable group of animals on 
a vitamin A free diet to which adequate amounts of 
^ carotene or vitamin A bad been added showed no such 
jiathologic change.s. (To be rontimicd in July 194-1 is.suc) 
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I HAD the o[)pr)rtunity to see the case of a young boy 
whom we first were inclined to classify as hypo- 
glycemic epilcp.sy (1). The ca.sc-report is in brief as 
follows : 

J. R. S.. age 9. Family history irrelevant. First 
convulsion at the .age of 8 months when he had bron- 
chial pneumonia. Since then, he had several .attacks of 
convulsions when he had fever. Now and then a round 
worm was passed. No pathologic findings on the first 
physical examination. Presence of phimosis was noted. 
On December 1. 1942, he was brought to the hospital 
again. He now and then in the meantime had been 
complaining of sick spells with choking in the throat 
and excessive thirst which forced him to drink, for 
weeks, large amounts of w;iter. He had a craving for 
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food all the time, and turned pale e.ach time when he 
could not satisfy his hunger at once. The boy reported 
that he always felt the .spells coming; they were more 
])ronc to recur after exertion. The day before admis- 
sion he vomited, then turned pale and moaned ; finally, 
he went into a convulsion with jerking of arms, loss of 
con.sciousness, rolling of eyes upward, rigidity of the 
bod}', and opisthotonos. This fit lasted for about five 
minutes. lie felt drow.sy and sleepy thereafter. There 
was another similar spell in the evening on the day 
of admission. Physical examin.ation ag.ain did not re- 
vetil any evidence of organic disease. Sella turcica was 
of normal appearance on x-ray. No scars or evidence 
of previous tongue-bites found. No increase of urinary 
output in 12-hour period. Blood sugar (venous blood, 
method of Folin-Wu) fasting M. : 85 mgs. %, before 
noon 50 mgs. %. 



196 


American Joi:rnai. of Digestive Diseases 


Vott'ME U 
NfMftr 6 


In the weeks following the hoy passed six nscaris. 
On rechccking in January 1943, the blood sugar, fast- 
ing A, M.. was 125 nigs. %‘r. and wa.s found to be the 
same in August 1943. The hoy then had gained 5'/^ 
pounds. There were no convulsions any more, and gen- 
eral condition was very .satisfactory. The same .satis- 
factory- condition prevailed in Xovemher 1943. with 
further gain in weight, ah.scnce of ova in the stool, and 
fasting blood sugar 90 mgs. %. 

Evaluation of the signs and .symptoms described had 
to take several heterogenous conditions into considera- 
tion. 

Intoxication hy toxic substances jiroduced by the 
round-worms in the dilTerent organs (4, 5, 6, 16). 

Functional hepatic disorder resulting from tempo- 
rary dejiletion of glycogen-reserve (2). 

Tnie epilep.sy, or at least, symptomatic cpilcjisy (11). 

True organic hyperinsnlinism. 

Functional hypoglycemia due to endogenous factors 
(2) e.g. pituitary insufficiency (3) .Addison's iliseasc. 

We felt that the primary and central signs and .symp- 
toms in the case under discussion were the ascariasis. 
the convulsions, and the hypoglycemia, the latter being 
present at the time of the amvul.sions. I'rom tlie clin- 
ical course, we feel justified in bringing these signs and 
symptmns in cau.sative interdependence from each other 
and to disregard all other possibilities listed above as 
being either secondary or non-existent. 

The peculiar trias of ascariasis, hyiioglyccinia and 
convulsions in this case was so impressive that we un- 
dertook to study the literature in order to find out 
whether or not this clinical picture already has been 
described. We could not find it mentioned anywhere, 
and we arc greatly indebted to Dr. Hugh Hcadlcc, 
.Assistant Professor of Parasitology, Indianapolis, In- 
diana, whom we contacted and who kindly informed 
us that he too could not find any mention of hypogly- 
cemia in connection with ascariasis. 

Spontaneous hypoglycemia has been referred to or- 
ganic or functional irritation of the Langerhans Islands 
(7). .An elaborate list of the causes of .spontaneous 
hypoglycemia is given by Duncan (12). .A rather re- 
cent paper (8) contributes hypoglycemia to the follow- 
ing possible causes: 

1. True hyperinsnlinism 

2. Relative byperinsulinism 

3. Renal glycosuria 

4. "Cr}’ptogenetic” 

In the presence of convulsions in spontaneous hypo- 
glycemia, certain conditions have to be ruled out 
first: “.Acute infection, chorea, tetany, syphilis, cere- 
bral defects, brain tumor, birth injury, meningitis polio- 
myelitis” (8). None of these conditions were present 
in our case. 

Ascariasis as the cause of functional hypoglycemia 
with convulsions is not mentioned by any one of the 
authors. As there is no evidence in our case of true 
byperinsulinism or renal glycosuria, it must be put 
under the heading of either relative hyperinsulinism 
or crvptogenetic. 

We are not able to state definitely whether our case 


belong.s to the group of relative hyperinsnlinism or 
rather .should be branched off from the crj-ptogcnetic 
group tjs a chnical entity. .-\!so. the mechanism of hypo- 
glycemia reaction with convulsions in ascariasis is* not 
yet dear. H. Headlee (6) sugge.sted several pos- 
.sibilities to be considered : 

1. The low blood sugar-level may have been purely 
incidental and irrelevant as it i.s known that a blood- 
sugar-lcvel of SO mgs. % may be pre.^ent in children 
without causing tiny marked symptoms. This is cor- 
roborated by Evans and -Allen (13). 

2. The convulsions may not have been due to the 
low blfxid sugar-level, but may have been the result of 
the action of toxins liberated by the worms. The 
worms, per se or by their toxins may have disturbed 
the organs of digestion, liver and endocrine glands suf- 
ficiently and in a manner to have resulted in the low 
blood sugar. 

3. The hypoglycemia might have been caused by 
some factor outside the realm of the ascaris infection. 

I might add the following possibilities: 

4. The low blood sugar may be the effect of a sub- 
clinical hepatitis with consecutive disturbance of the 
carbohydrate metabolism. We know from the literature 
that a.sctiris may cause hepatitis ( 14 ) and enlargement 
of file liver during the migration of the larvae (15). 

5. Tliere is experimental evidence that drugs which 
stimulate the parasympathetic nervous system, produce 
a fall in the blood sugar (9). Portis and Zitman on the 
basis of their own c.\periments came to the conclusion 
tliat continued vagal stimulation in the p,sychoneun)tic 
patient is an important factor in producing functional 
hyperinsnlinism and concomitant hypoglycemia. The 
latter results from emotional processes being relayed 
through the hypothalamus to the autonomic nervous 
system (10). It may be a.ssumed. then, that the toxins 
contained in the round-worms (4, 6) act in the same . 
way by producing hypoglycemia through stimulation of 
the jiarasr-mpatbetic nervous system. 

The case presented seems at least to justify the opin- 
ion that ascariasis should be listed as a possible cause 
of functional hypoglycemia leading to convulsions. Fur- 
thennore, -our case seems to verify the impression that 
the tenn “Iiypoglycemic epilepsy” may be misleading 
because it invites us to classify patients with con- 
vulsions associated with hypoglycemia as epileptics 
while close obseiwation may detect such an innocent 
cause as ascariasis and bring about cure of the whole 
syndrome by removal of the worms. 

Experimental studies with extracts from round- 
worms in regard to tbeir action upon the blood sugar- 
level of animals may be able to clarify the problem 
under discussion and to contribute to our still rather 
vague knowledge of the mechanism of functional hypo- 
glycemia. 

SU.M.M.ARY 

A case of ascariasis with convulsions and hypogly- 
cemia is presented. The possibility of this trias being 
a clinical entity is discussed. Certain hypotheses are 
given of the mechanism involved. 
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Regional Enteritis 

By 

JOHN ROBERTS PHILLIPS, M.D.'^ 

HOUSTON’, TFVAS 


T his relntively new disease is being seen more com- 
monly and the accuracy of diagnosis is well repre- 
sented in the case to be reported, in that, in spite of 
the fact tiiat tlie patient had mnitiple conditions the 
true nature of the situation was well understood and 




Fig. 1. The resected specimen of Ileum with Its accompanying mesen- 
tery and glands Is shown. 


the process localized definitely before exploration. This 
has been possible due to the fact that the condition was 
thought of and an x-ray of the small bowel carried out. 

Case Report: The patient was a white male, age 62, 
Caucasian, City Fireman. He first began having symp- 
toms in 1942, which symptoms consisted of severe 
lower abdominal colickj’ pain associated with some dis- 
tension and some nausea but no vomiting. There had 
been no change in the stool findings. There had never 
been any bleeding, and there had been no diarrhea. 

Submitted Doc 14, 1944. 

•Diplomnte of American Board of Surgorj' 


There had been a tendency to constipation. He had 
lost his appetite and during the period from November, 
1942 until February 15th, 1943, at which time he was 
first seen by me. he had lost sixteen pounds in weight. 
Because of his obstructive symptoms it w'as thought 



Fig. 2. The opened bowel shows a very thickened, rubbery wall with 
extensive ulceration. 


that, at his age, he might have a new growth in his 
colon. Proctoscopic examination was entirely negative 
for 25 centimeters. An x-ray of his colon revealed 
multiple diverticula of the sigmoid colon, but without 
any evidence of obstruction or inflammation, although 
it had been presumed’ previously that the. diverticula 
had caused trouble and certainly this W’as a definite 
possibilitj’. The question arose as to whether he might 
not have some adherence of the sigmoid to the bladder 
due to the fact that he had had some attacks of urinary 
tract infection, however, the pylorograms and cystogram 
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-.vere entirely ncj^'utive. Tliere was no evidence of any 
inlenial fistula. An .\-ray of the stnall howel revealed 
an obstructive lesion involving the lower ileum. The 
lower six inches of the ileum was normal. The pre- 
operative diagno.sis therefore was made of regional cn- 
tcriti.s, involving the ileum, the lower six incites of the 
ileum being entirely negative. 

Exploration was carried out on February 15th, 1943. 
at which time the entire colon was explored and found 
to he negative except for multiple diverticula without 
evidence of inflammatiou. There were no adhesions. 
The omentum was free. The ileum wa.s involved for 
a distance of about twenty four inches, the ileum being 
very markedly thickened and indurated. The accom- 
Itanying mesentery glands were finite markedly swollen. 
The lower six inches of the ileum was not involved. 
The cecum was (jnite normal. Examination of the re- 
maining portion of the .small intestitic revealed no 
other area of enteritis. About twenty-four inches <»f 
the ileum was removed, together with its mesentery 
glands. The terminal ileum was inverted and the prox- 
intal ileum was anastomosed to the transverse colon by 
an end to side ileocolosttimy. The patient was given 
500 CC's of citraled blood. His immediate and subse- 
quent post-operative course was quite uneventful. Nasal 


suction was instituted for the first five days. After that 
he was allowed to take his fluids by mouth. Pathological 
examination revealed an ulcerative enteritis of the 
ileum, the bowel wall being quite thickened. There was 
no evidence of any tuberetdosis. The patient was al- 
lowed to ietive the ho.sjjital on the tenth post-operative 
day and progressively and raj)idly improved. He was 
able to return to his duties as a city fireman within six 
weeks and within three months had gained twenty 
pfamds in weight. His bowels were working normally 
and a check-uj) x-ray revealed that his ileo-colostomy 
was functioning quite normally. Ilis condition has con- 
tinued to remain quite well. 

CO.M.MEX'r 

■ We ordinarily look upon a condition of regional en- 
teriti.s being a condition occurring in young individuals. 
It is jnore common in the male sex. The terminal ileum 
is involved in the majority of cases but any part of the 
intestinal tract can be involved. Cases of involvement 
of the terminal ileum and cecum are now being re- 
ported. AKo multiple areas of involvement are not un- 
common. It is common enough so that multiple areas 
should always be looked for. I feel that primary re- 
-ection slnmld be carriefl out whenever advisable. 


Book Reviews 


Review on an "Encyclopedia of Endocrinology” 
Section I "The Steroids”. By Hans Selye, McGill Uni- 
versity, Montreal. Canada. Published in 4 volumes by 
W. T. Franks, Publishing Companv, Montreal. 
1943. 

This is the first section of an Encyclopedia which it 
is proposed will encompass the entire field of endocrin- 
ology'. As such it will be the first handbook on this 
subject published in the English language. Because en- 
docrinology has such a wide scope this work .should 
be of unusual interest not only to students of endocrine 
research but to all those interested in medical sciences 
in general. The author is well qualified to prepare 
such a work as he has wide experience in many aspects 
of experimental endocrinology. To facilitate the prepar- 
ation of this handbook the author has collected over 
150,000 reprints and abstracts on endocrine topics. 

The present section, which is the first to appear, is 
a “Classified Index of the Steroid Ilonnones and Re- 
lated Compounds.” It is published in four attractive 
loose leaf binders. The choice of the loose leaf system 
is particularly suited for this section as it permits the 
addition of new sheets as further information becomes 
available and new compounds are prepared, and allows 
the rearrangement of the index to suit the individual 
needs of the reader. • 

The system of classification used in this index is 
based on chemical structure. It lists all the steroids as 
substitution products of saturated nuclear hy'drocar- 
bons. These are norestrane, estrane, D-lromoestrane. 
pyroandrostane, 1 8-norandrostane, i-androstane, andro- 
stane. D-honioandrostane, etiocholane, 9-epietiocholane. 


By this metliod of cla.ssification jiregnane, for example, 
becomes an alkyl substituted derivative of etiocholane. 
.A .separate page is devoted to each parent compound. 
In all 728 compounds arc indexed. Each index page 
consists of the name of the compound, assigned accord- 
ing to the above classification, with the common name 
if such exists in parenthesis. Seven section headings 
appear on each page. They are : Isolation, Structure 
and Synthesis, Melting Point, Pharmacology, Remarks, 
Derivatives and References. Under each heading the 
information at present available concerning the com- 
pouiul i.s recorded and the requisite literature references 
given. 

The index thus presents information whiph can be 
obtained from the original publications only at great 
trouble with a considerable expenditure of time. The 
last such exhaustive classification appeared in “The 
Chemistry of the Steroids” by Dr. H. Sabotka of which 
no edition has appeared since 1938. It is of particular 
interest to pharmacologists and biochemists, but per- 
haps of less use to the organic chemist as the sterols, 
bile acids, etc., are not indexed. 

This section of the Encyclopedia contains several ex- 
tremely' useful synoptic tables. Perhaps of greatest in- 
terest is the synoptic chart which summarizes all the 
information available regarding the hormonal activities 
of all the known biologically' active steroids and their 
derivatives. This section alone makes the index an in- 
dispensable reference volume as many of the data here- 
in recorded can be found in the original literature only 
with the utmost difficulty. 

This section represents what must have been a long 



Jock. D. D. 
)iM, IV4-I 


Book Reviews 


199 


and tedious task for tlic author and lie is to be con- 
gratulated on the excellence and completeness of this 
work. The book is indispensable to any Laboratory in 
which the steroid hormones are studied, particularly 
since the author proposes to keep the index up to date 
by the periodic publication of supplementary sheets. 

Lectures on the Kidney. B}’ Homer \\’. Smith. Pp. 
IvH ($1.00). University Extension Division, LTnivers- 
ity of Kansas. Lawrence, Kansas. 1943. 

This book jiresents three lUrter Lectures delivered 
at the University of Kansas Medical School and two 
William Henry Welch Lectures at the Mount Sinai 
Hospital of Xew York. One cannot be familiar with 
ren.al physiology and the subject of renal clearance 
without knowing the important contributions made by 
Professor Smith and his co-workers. The histoiy of 
the search for a method for studying renal clearance is 
told entertainingly in a lecture entitled “Renal physiol- 
ogy between two wars." 

Other lectures include ‘‘The evolution of the kidney," 
"Newer method.> of study of renal function in man," 
"The renal blood flow in normal subjects" and "Appli- 
cation of saturation methods to the study of glomerular 
and tubular function in the human kidney.” 

.•\s one might expect, the lectures cover fundamental 
principles and point tmt the apj)lied physiology. Em- 
phasis on the human kidney and examples of renal 
patholog}' in man are numerous. The methods of meas- 
uring blood flow and liltratiou rate which were intro- 
duced into the physiological laboratory have paid 
enormous dividends when applied to the study of the 
human kidney. The physiologist and the clinician 
wishing authoritative information on problems of kid- 
ney function will find this hook both interesting and 
instructive. 

Dictionary of Bio-Chcmistry and Related Subjects. 

Ed. ted by William !M. Maliaofl’. Pp. 579 ($7.50). New 
York. Philosophical Idbrary. Inc., 1943. 

This dictionary is a combination of an alphabetical 
glossary of biochemical terms and an encyclopedia. To 
achieve this combination, fairly lengthy discussions of 
certain topics arc interspersed with the more conven- 
tional brief definitions. The lengthier discussions, many 
written by authorities on their respective subjects, are 
by no means exhaustive but do offer sulTicient inform- 
ation to orientate the reader. Cellulose decomposition 
by micro-organi.'.ms. cardio-active digitalis glycosides, 
glycosuria, insulin, plant-growth hormones and biolog- 
ical effects of radiation arc a few of the items which 
have received greater attention. 

The definitions of a number of terms are open to 
ciucstion. To define pll as “a direct measure of acidity 
or an indirect measure of alkalinity” is certainly not 
enlightening. Saliva is said to be “a secretion of the 
parotid glands containing an amylase (pLalin) and a 
mucin” and no mention is made of the submaxillary 
and sublingual glands. Furthermore, the saliva of cer- 
tain species (c.g., the dog) contains no amylase. The 
fundus is designated as the body of the stomach, a 
point which does not agree with standard texts on 
anatomy. 


Several typographical errors are present. It is a pit\' 
that most of the graphs and tables are poorly repro- 
duced. This fault distracts from the worth of the book. 
The numerous source references to periodical litera- 
ture, many of them in European journals, are valuable. 

As a pioneering effort, the dictionary is unique and 
will fill a definite need, particularly among doctors and 
science teachers. It is a worthwhile project and should 
prove valuable if some of the inconsistencies and the 
poor diagrams arc corrected in future editions. 

Borderlands of Psychiatry. By Stanle}' Cobb. Pp. 
166 ($2.50L Cambridge, Plarvard University Press, 
1943. 

In the United States there are at present some 700,- 
000 mentally disordered patients in institutions; of 
these about 600,000 are demented whilst the remainder 
are mentally defective nr feeble. An estimated 3 to 5 
million people exist in the community, outside institu- 
tions, who arc either demented or amented but for one 
reason or another are not institutionalized. What Cobb 
calls the “borderland cases” make up the subject of 
this book. These cases are some 6 million people who 
suffer from a personal disorder of some type that re- 
quires medical attention. The medical man consulted 
often is the psychiatrist, but frequently too it is the 
neurologist and internist. Included among these bor- 
derland cases are those afflicted with stammering, epi- 
lepsy, some types of sexual i)erversions, chronic alco- 
holism, and “other neurological” conditions. These mis- 
cellaneous conditions are numerous and, as Dr. Cobb 
points out, the difficulty is not whom to include but 
whom to c.xcludc. If all the emotional maladjustments 
are counted, then “all the world is queer but thee and 
me, and thee’s a little queer.” 

This excellent book will appeal to the physician, 
whether he is in general practice or in a specialty. The 
author is professor of neuro-pathology at Harvard and 
also chief psychiatrist at the iMassachusetts General 
Ho.spital. He thus approaches his problem from both 
the angle of the “functionalist” and the “structurist.” 
The discussions on structure and function in the past 
h.avc been too biased, particularly where the etiology 
of mental disease is concerned. His conclusion, that 
every symptom is both functional and organic, is a step 
out of the dark. One passage from this e.xccllent book 
is worth quoting, since it both reveals Dr. Cobb’s views 
and serves as a sample of his style of writing : 

"The difference between p.sychology and physiology 
is merely one of complexity. The simpler bodily proces- 
SC.S are studied in physiological departments ; the more 
conqilex ones that entail the highest levels of neural 
integration are studied in psychological departments. 
There is no biological significance to this division ; it is 
simply an administrative affair, so that the university 
president will Icnow what salary goes to which ]tro- 
fessor.” 

Biochemistry for Medical Students. B y W m . V. 
Thorpe. Third Edition. Pp. 476, ($4.50). Baltimore, 
Williams and Yfllkins Co,, 1943. 

This textbook was written to fulfill the needs of 
medical students studying biochemistry. It is rather 
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surprising liow well the author has succeeded in con- 
densing the subjects discussed witlmut leaving the im- 
pression that only an outline is being presented. The 
text as a whole is written authoritatively and only a few 
statements may he open to question. Unlike some other 
te.xthooks,-this does not sacrifice certain fundamentaks 
(e.g., physical chemistry) for the sake of .space to con- 
sider biochemical aspect of jiathological condition.s, 
Basic principles arc well pre.seiued and the hook should 
prove Useful in mo.st courses in biochemistry for med- 
ical students. It should also serve as a u.seful “refresh- 
er” for those physicians who are de.sirous of brushing 


up their biochemistry but do not have time to read 
larger books. 

The section on digestion is fairly good. One point, 
however, requires attention, namely the definitions of 
“choleretic" and “cholagoguc." The author adheres to 
the British custom of defining cholagoguc action as 
that which stimulates the secretion of bile. The more 
recent custom in American schools is to designate a 
cholagoguc as a substance which causes the gall bladder 
to empty and a choleretic as one which stimulates the 
liver to secrete more bile. minor point perhajis, but 
xiiie which can he confusing to the medical student. 
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CLINICAL MEDICINE 

Mouth and Esoph.vgus 

Steele, G. H.; Carcinoinu of the ocsof'haqtis. (Lan- 
cet, V. 2, P. 797. Dec. 25, 1943.) 

This case is one of resection with anastomosis of a 
malignant ulcer partly in the esoph.ngus and partly in 
the stomach of a 53-year old woman, Steele gives this 
as the first successful ojicr.ation of its kind yet reported 
in England. 

The diagnosis was arrived at hv (a) history of pro- 
gressive dysphagia of 3 months' duration, (b) X-ray 
finding Df filling defect, and (c) esojihagoscopy with 
biop.sy. A gastrostomy and ex]iloratory oi>eration was 
followed in 15 days by the anastomosis operation. Un- 
der avertin, gas, and u.xygen, the thora.x was ojiened 
transversely at the 9th interspace from the costal mar- 
gin to the transverse process dorsally. 'fhe diaphragm 
was split and the spleen removed ; the coronarv arteric« 
ligated and the lesser-curvature glands stripped, and 
the esophagus separated with intact blood supply. The 
tumor was then removed, the gastric stum]5 closed and 
the anastomotic incision made through the fundus, fol- 
lowing the Ogilvie principle of the advantage of better 
fundal upward displacement. The suture line finalh’ 
reached the level of the aorta. 

Convalescence was complicated by a loculated em- 
pyema at the site of drainage. Gastrostomy tube was 
discarded in 10 dax’s, and the patient was well five 
months postoperatively. 

.A. relatively young patient and an operable growth, 
plus expert assistance, are listed as factors contributing 
largely to the success of the operation. — J. Garcia 
Oiler. 


Stomach 

Wilky. M. M.: Fibroma of the stomach: case report. 
{J. Missouri .1/. A.. V. 40. P. 1/1. June. 1943. 

Benign tumors of tiie stomach are infrequent and 
usually are asymptomatic, although they may often 
simulate a malignant lesion. Usually the gastric wails 
not including the ciin-aturcs are affected. The mucosa 
surrounding the lesion ap])c3r.s norma! radiologicaily. 
Pcristalt’.c disturbances and retention are infrequent. 
The case of a 51 -year old male is presented; a previous 
diagnosis of gastric gumma was later clianged to carr 
cinonia; resection proved the lesion to he a fibroma.— 
D. .X. Worker. 


Guyer. R, B.: Comparison of radiological and gas- 
Iroscopic findings in ZOO dxspcptic soldiers. (Brit. J. 
Radiol., V. 16. P. 241. Aug., 1943.) 

The 200 routine admissions for dyspepsia were all 
examined by X-ray and gastroscope. Nearly all the 
patients had a history of dyspepsia in civil life. Clin- 
ical symptoms were vague epigastric distress or pam. 
relieved by vomiting, weakness, headaclies. Radiologi- 
cal and gastroscopic examinations are not competitive 
hut supplemental. X-rax’ showed tiie viscus as a xvhole 
xvhilst the gastroscope revealed only -the mucosal mem- 
brane, hut in detail. Of the 200 patients, / 3.5 per cent 
xvere normal radiologicaily, 47 per cent nonnal gastro- 
scopicallx’, and 40 per cent normal by both methods. 
Of tiiose normal bj’ X-ray, 30.5 per cent showed gas- 
tritis by gastroscope. Duodenitis b\' X-rax' and gas- 
tritis bx’ gastroscope xvere seen in 6.5 per cent of the 
patients. — F. E. St. George. 
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Bowki. 

^Iktukuy, D. : Diiiisktc calm jollo-<vhtg jejunal rup- 
ture by uou-peiietratiug abdominal trauma. ( JFestern 
J. Surg. Obstet. Gyu., V. 52, P. 34, Jan., 1944.) 

Ivuptnre of the jejunum by non-penetrating trauma 
of the abdomen is a relatively rare condition. Gro.ss 
soiling and board-like rigidity may not occur until 12 
to 24" hours after the rupture. The lesser symptoms 
which occur during this quiet interval may he impor- 
tant in making proper diagnosis but unfortunately 
other injuries which sometimes arc present confuse 
the ]>ieturc. — D. A. Worker. 


Hawkslkv. i\l.: Hirschsprung's disease. {^Proceed. 
Royal Soe. Med.. V. 36. P. 586, Sept., 1943.) 

Five cases of mcgttcolon were selected from a scries 
of 14 to demon.stnite certain points in differential 
diagnosis of Hirschsprung’s disease. In megacolon 
vi.sible peristalsis and retention of barium enema are 
absent whilst these features arc always present in 
Hirschsprung’s disease. Treatment by spinal anes- 
thesia has yielded good results. The improvement may 
be slow, usually about 4 weeks or longer. More than 
one spinal anesthesia may be required. Spinal anes- 
thesia gives as good results as sympathectomy and no 
o]ierative risk is encountered. .A plea for its trial is 
made. — F. E. St. George. 

Lkmuckk. P. a., Ocr^•LIVA^^ J. J. and Orchard. 
N. G. : Epidemic diarrhea of the nexo-born: a report 
of t'l'o putbreahs. (.Am. !• Pub. Health, V. 33, P. 
1263. Oct. 1943.) 

Two outbreaks of diarrhea of newborn infants oc- 
curred in a hospital in Rochester, N. Y., within a four 
month period. In the first outbreak tlie disease seemed 
to be transmitted chiefly by contaminated rubber nip- 
ples and formulae, and to a lesser extent by indirect 
contact ; in the second it was apparently transmitted 
by faulty maternal breast technic. Both outbreaks 
jiromptly came to an end following control measures 
based upon studies of the mode of transmission. — 
George P. Blundell. 


ALvcGrkoor, a. R. and Hkndi:r.son, J. J.: Intes- 
tinal thrush, (.dreh. Dis. Child., Y. IS, P. 186, Dec., 
1943.) 

While the incidence of oral thrush in infants is fairly 
high, particularly among infants in nurseries and in 
those fed artificial diets, intestinal thrush, either pri- 
mary or associated with oro-pharyngeal thrush, is rare. 
The infection from the mouth or oesophagus spreads 
to the stomach only in rare cases and to the intestine 
in onl}’ a very few instances. The thrush fungus, 
.Monilia albicans, appears to be destroyed when it en- 
ters the blood stream but lesions of the brain, lungs, 
kidneys, joints and bones show that destruction is not 
always accomplished. 

The authors present two cases, both in infants under 
two months at the time of death. One infant showed 
extensive ulceration of the superficial mucosa with en- 
croachment of the inner muscularis but no penetration. 
The other infant showed an ulcer of the ileum which 


penetrated through the muscularis to the subserous 
coat. — N. M. Short. 


Baird, L. W. : Roentgenologic diagnosis of car- 
cinoma of the colon. {Tc.ras State J. Med., V. 39, P. 
243, August, 1943.) 

In the colon, carcinoma is the tumor most fre- 
quently observed. It is being diagnosed at present in 
earlier stages than it was in the past. Barium meal is 
unsatisfactory, particularly if an obstruction is present. 
The barium meal should be used onh- after a contrast 
enema. Carcinoma in barium enema studies is indi- 
cated by an abrupt change in the mucosal pattern. 
Diagnosis becomes difficult when complications of ob- 
.struction or perforation arc present. Complete obstruc- 
tion is more commonlj^ found in the left colon. Over- 
distension of the distal colon with barium, air or both, 
reveal two convex spurs on both sides of the obstruc- 
tion : the author believes this is pathognomonic of car- 
cinoma. Of 100 consecutive tumefactive lesions seen 
roentgenologically, 86 were primary carcinomas. — F. 
X. Chocklcy. 


Hurst, Arthur: Discussion on functional diseases 
of the colon and rectum. {Proceed. Royal Soe. Med., 
Y. 36. P. 639, Oct., 1943.) 

A brief review of the normal physiologj’ of the colon 
and rectum precedes a discussion of various functional 
disorders. Constipation may be either colonic consti- 
pation, in which the passage through the colon is de- 
la\'ed, or dyschezia, in which the feces pass through 
the colon in normal time but final evacuation is de- 
layed owing to inefficient defecation. Dyschezia may 
be due to impaired conditioned reflexes for defecation 
or to failure of the final unconditioned defecation re- 
flex. Impaction and dilatation of the rectum eventu- 
ally leads to loss of sensation of distension ; voluntary 
defecation is still possible but the patient usually be- 
lieves that he must take an aperient to “get his bowels 
ojiened.’’ 

The jiresence of mucus in the stool is a normal event 
since the mucus is secreted by the colon as a lubricant. 
Colonic irrigation in some American “colon laundries” 
is decried by Hurst because it is an unnatural mechan- 
ical irritant resulting in damage to the mucus mem- 
brane. He regards mucous colitis as a mythical malady. 

Paroxysmal proctalgia or proctalgia fugox is com- 
monest amongst doctors. The pain is always purely 
perineal and does not radiate. The patient becomes 
pale, cold, breathless and may lose consciousness. An 
aura may be present. The pain is generally nocturnal. 
It may follow within a few minutes of normal coitus, 
especially its resumption after abstention, coitus inter- 
ruptis or masturbation. Inflation of the rectum with 
a’r may bring relief. The etiology is unknown; the 
stools and bowel functions are normal. — F. E. St. 
George. 


Liver and Gall Bladder 
Portis, Sidney M. : The reeognition of incipient 
liver disease. (J. Mount Sinai Hospital, Nexv York, 
Y. 10, P. 152, May- June, 1943.) 
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Criteria for tlie diagnosis of liver disease liefore 
outstanding symplonis show themselves arc given. An 
etiologic factor may frequently be found by careful 
interrogation of the patient. Some of the responsible 
factors arc alcohol, deficient vitamin B complex intake, 
dietary restrictions (for reducing weight, etc.), gall- 
bladder disease, industrial poi.sons, malaria, syphili.s. 
Whether all these conditions or factors are causative 
or only co-existing is not clear. Xo one liver function 
test is .satisfactory. Tests differentiating normal from 
abnormal liver functions are adequate only when liver 
damage in early stages can be revealed. Among the 
recommended tests arc included the intravenous hip- 
puric acid test, cholesterol-cholesterol ester ratio, in- 
travenous double giuco.se tolerance test, bilirubin me- 
tabolism test, and the colloidal gold and ccphalin- 
cholestrol flocculation tests. — ^D. .-\, Wucker. 


Bacon, R. D. ; The jiit uical — its x’oliic iti cholrcys- 
lograpliy. {Poiti. Med. \'. 47, P. 137, X’ov., 1943.) 

The absorptive and concentrating function of the 
gall-bladder has received much attention but the func- 
tion of contractility has been neglected. Gall-bladder 
disease has been proven many times by failure of the 
bladder to exhibit proper emptying although other 
cholccystographic features were normal. Perhaps as 
many as 5 per cent of all cholccy.stographies exhibit 
poor emptying as a single variation from the usual 
normal response. The fat meal phase of the cholecysto- 
graphic study should be done as the early part of the 
test, and should lie repeated if necc^sary. Twelve 
cases which came to surgery are presented. All ex- 
hibited adequate dye-concentrating ability but jioor 
emptying in response to a fat meal. Organic wall 
disease was found present in eleven of the cases; the 
twelfth had preobstructive carcinoma of the distal 
colon and the poor gall-bladder contractility probably 
was due to reflexes from the colon. — Win. D. Beanicr. 


XoNNENiiRUCH, W. : Prognosis of hepalic cirrhosis. 
(Dcntsch. mcd. ITocheitjichr., V. 67, P. 1055, 1941.) 

The prognosis of an individual case of liver cirr- 
hosis is difficult to determine. A compensated cirrhosis 
may remain symptom-free for years, only to become 
decompensated on a slight intercurrent stimulus. Se- 
vere cirrhosis may become compensated. Diagnostic 
tests are of little value in e.stablishing prognosis. — 
Biological Abstract. 

Tiiom.ae. Rolf: Traumatic parenchymatous atrophy 
of the liver. (Dcutsch. mcd. Jl'ochcnschr., 67. P- 
903, 1941.) 

A case of fatal trauma to the liver parenchyma in a 
47-year old female is presented and compared with 
six other reports in the literature of acute or subacute 
hepatic atrophy following phi’sical injury. — Biological 
Abstract. 


Ulcer 

Connell, F. G. : Partial funduscctomy ( pro.rimat 
gastrectomy. (Ann. Surg. 118, 1000, Dec., 1943.) 
The author reports a 10-year follow-up on a patient 
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fiperatcd^ upon at the age of 24 for intractable duodena! 
ulcer. 3 he patient had had a perforating duodenal 
ulcer in May, 1928 and a gastro-enterostomy compli- 
cated b)' jejunal ulcer. I'lie gastro-enterostomy was 
subsequently taken down. In December, 1931 he had 
a parti.al gastric funduscctomy (proximal gastrectomy) 
performed. In January, 1932 one month after opera- 
tion, te.st meal showed" free hydrochloric acid 0, total 
acid 37. In Xovember, 1934 the free hydrochloric acid 
was 37, in September, 1941 free hydrochloric acid 20. 
Unfortunately there is no record of the gastric acidity 
before the fundusectomy. The patient has remained 
well without complaints for 10 years. 

i\ review of the records of 25 ca.ses in wliich a sim- 
ilar operation has been done is then presented. In 19 
cases the results were clinically .satisfactorjL Normal 
gastric function was found to occur by various authors 
mentioned. .Ml ca.ses were definitely intractable and 
each was very complicated. The appendix had been 
previously removed in 18 ; gastro-enterostomy had been 
performed in nine cases: cholecystostomy in one; 
taking down of a gastro-enterostomy in three cases; 
acute jierforation had been closed once in eight cases 
and twice in three ca.ses; acute ma.ssive hematemesis 
had occurred in three cases; combined jejunal and 
duodenal ulcers in one case; "kissing" duodenal ulcer 
in one case and ga.strojejunocolic fistula in two cases. 

Under these unfavorable circumstances the results 
are definitely encouraging and apparently interfere less 
with normal gastric function than the present accepted 
distal ga.strcctomy, which is based on the unproven 
Edkin's theory. The report was made with the aim 
of encouraging others to give this method a clinical 
trial in intractable cases of dirodenal ulcer. An ex- 
cellent bibliography is appended. — ^.'\dolph A. Walk- 
ling. 


M.mler, R.: Perforated peptic ulcer. {Lancet. V. 
246, Xo. 6282, P. 133, January 22. 1944.) 

About 30 per cent of an unstated number of pa- 
tients ojierated on for perforated pejitic ulcer had no 
symptoms; 70 per cent had recurrence of symptoms 
after perforation and in 40 per cent the symptoms were 
severe. Iilailer believes the patient may be operated 
on too early just as easily as too late. He believes a 
delay of 2 to 3 hours is advisable to pennit the patient 
tn recover from shock. In the past 4 years he lost 3 
out of 61 patients (less than 5 per cent) whereas in 
1938, the author reported a loss of 11 per cent in 72 
cases. Improved technique, e.xperience, and sulfonila- 
mide interperitoneally are reasons for the improvement. 
He believes that sulfonilamide is most helpful in late 
cases and that earl\- use onh- interferes with fibro- 
blastic responses. The duodenal ulcers outnumber tlie 
gastric by 10 or 12 to one. 


Gl'lzow, M.: Insulin shock therapy in ulcer. 
(Dcutsch. mcd. U’ochcnschr., V. 67, P. ill5, 1941.) 

Insulin shock has a beneficial effect upon gastric or 
duodenal ulcers despite the resultant liypersecretion 
and hyperacidity. Doubt is ca.st on the importance of 
hvperacidity in ulcer patholog}'. A strong hyperemia 
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of gastro-intcstinal mucou.9 ineinbrane accompanies in- 
sulin shock, and the tlierapcutic effect on ulcers is 
considered due to this. — Cx)urtesy Biological Astracts. 

J’irl'tNni'.R. Hans : Ulcer gettesis and nicer therapy. 
Also additional study oj effects of smgotoniy. {Dcutsch. 
vied. lUochcnschr., V. 67, P, 1111 and il45, 1941.) 

Vagotonia is di.scussed in respect to the view that 
chronic constii)ation and gastric and duodenal ulcers 
are not localized conditions but evidence of a systemic 
disorder. Causation of ulcers involves the activity of 
the gastric juice and the resistance of the tissue. In 
turn, capillary damage or vasospasm, damage to the 
mucous membranccs either through ingested or hem- 
atogenous noxious factors, and mechanical damage to 
the mucous membrane may play a role. The effects 
u])on these factxors of chronic constipation and its as.so- 
ciated septicemia arc discussed. High protein intake 
favors ulcer formation, while vegetable foods have a 
healing inlluence. Cellulose should be increased grad- 
ually in the diet and hypertonic glucose gastric lavage 
should be combined with this dietary treatment. Ab- 
stinence from tobacco atid the removal of focal infec- 
tions are helpful. Oral administration of larocaine 
solutions is useful in the early stages. — Biological Ab- 
stracts. 


Norumann, O. : The prognosis of surgieal interven- 
tion in gastric and duodenal ulcer — addition to u'ork 
of Kalk. (Deut.seli. nied. U’oehenselir.. W 67. P. 1121. 
1941.) 

Indications for gastric surgery are discussed to- 
gether with a consideration of prognosis with differ- 
ent procedures. — Cnurte.sy Biological Abstracts. 


TlIliRAriiUTK'S 

Glasur, K.. anu Bruck. J. \V. : Treatment of epi- 
demic diarrheas and dysenteries in infants and young 
children. (J. Pediat.. \' . 24, P. 53, Jan., 1944.) 

The ingjrovement of results in the treatment of 
diarrheas and dysenlery over a period of two years arc 
given. The patients were divided into two groujjs for 
this discussion : ( 1 ) diarrheas classified as nutritional 
and also those caused by parenteral infection; and, (2) 
dysenteries with “specific” illness caused by organisms 
belonging to the dysentery group. Except for the isola- 
tion technic observed in the dysentery form and the 
different selection of sulfonamides, the same method 
of treatment w.as applied in both conditions. 

The main principles of the treatment were outlined 
as follows: (1) stan'ation period of 12 hours to pro- 
vide rest for the irritated intestine; (2) oral and in-’ 
travenous hydration and combatting of acidosis; (3) 
feeding of buttermilk, skimmed boiled milk, or pro- 
tein milk in from 3 to 4 hourly intervals, the amount 
regulated entirelj- by the appetite of the patient, to 
provide adequate caloric intake; (4) sulfathiazole and 
sulfaguanidine ; (5) plasma and blood transfusions; 
(6) specific antiserum therapy; and, (7) bismuth and 
paregoric only in treatment of the resistant patient. 

This resulted in a decrease in (1) the average hos- 


pitalization time, (2) the total number of deaths, and 
(3) the death rate. — George P. Blundell. 


Pagi:, S. G. : Sulfaguanidine in the treatment of 
bacillarv d\scnter\<. (Bulletin U. S. Army Med. Dept., 
No. 72,' P' 50, Jan.. 1944.) 

Five hundred and twenty cases of acute bacillary 
dysentery were treated with .sulfaguanidine at a station 
hospital in Northwest Africa during the 5 week period 
ending June 2S, 1943. Bacteriological examinations, 
done under field conditions -showed 208 patients to 
have positive stools. Shigella paradysentery accounted 
for 91.4% of these positives and Shigella sonnei for 
8.6%. After the initial admission-stool was obtained 
for culture, a routine ten-day course of sulfaguanidine 
was started. For this period the average total dosage 
was 130 grams. The response to this therapy was very 
rapid. Only 2.8% of the entire series of cases re- 
quired a second course of sulfonamide (sulfadiazine) 
to render their stools negative. Only three cases of 
drug fever were seen. Control cases were observed. 
Three negative stool cultures were considered inade- 
quate as proof of the noninfectivity of the patient, for 
the organism appeared intermittently in the stools of 
both treated and untreated patients. It was concluded 
that sulfaguanidine should be the drug of choice be- 
cause of its effectiveness and low toxicity. The author 
regretted the fact that conditions did not permit the 
observation of these cases for any length of time. — 
George P. Blundell. 


PiERiNi, Alfredo: Acute intestinal' obstruction — 
strangulation of the cardia; neze therapeutic proced- 
ures. Preliminary report. (Rev. Assoc. J\Icd. .drgen- 
tina. V. 57, P. 603. 1943.) 

Intramescnteric injection of neostigmine is recom- 
mended both for therapy and diagnosis in acute intes- 
tinal obstruction. After relief of the obstruction, neo- 
stigmine causes rapid evacuation of the intestine; and 
the peristaltic response of the strangulated portion of 
intc.stinc is an index of its viability. — Biological Ab- 
stracts. 


SURGERY 

Rentsciiler, C. B. : Aspects of gall-bladder sur- 
gery. (Penn. Med. 47. P. 131, Nov., 1943.) 

One thousand consecutive biliary tract operations at 
the Reading Hospital are reviewed. The best diag- 
nosis is established by careful history and thorough 
plwsical examination. Elderly patients, or those xyith 
associated cardiovascular-renal lesions, do best with 
cholecystostomy alone. Proper preparation of the pa- 
tient for surgery* is important. Cardiovascular disease 
and malignancy accounted for the greatest number of 
post-operative deaths. Next in decreasing order of 
incidence of death were shock, acute hemorrhagic and 
suppurative pancreatitis, pneumonia and ileus. Bile 
peritonitis was responsible for only 3 deaths, ruptured 
gallbladder for 2 and liver insufficiency for 5. — Wm. 
D. Beamer. 
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Burnsford, J. ; Ulcerative colitis, treated by medica- 
tion through a caccostomy. (Proceed. Roval Soc. Med., 
Y. 37, P. 86, Jan., 1944.) 

A 31-year old woman was admitted to hospital with 
acute colitis, dysenteric flux and exhaustion. Caccos- 
tomy was performed and a catheter inserted. Tlirough 
this she was first treated with oxygen and later with 
cod liver oil. A generous diet, regardless of roughage, 
was maintained ; hydrochloric acid was given witli 
meals to counfer-balance the acid-secreting deficiency 
usually present in tiiesc cdses. Improvement was rapid. 

This is one of a large series of colitis cases in which 
colonic medication was similarly given by appendicos- 
tomv. — F. E. St. George. 


Conner, G. J. and Hauvev, S. C. : Colostomy o/ 
the ascending colon or cecum. ( Yale J. Biol. Med.. 
V. 16, P. 261. January, 1944.) 

The authors present a simplified procedure for for- 
mation of a colostomy which they believe eliminates 
several necessary or dangerous steps. The colostomy 
tends to close spontaneously, and closure is hastened 
by trimming hack the mucosa to a level below that of 
the skin ; no additional operation for closure is needed. 
— N. M, Short. 


EXPERIMENTAL MEDICINE 

Secretio.n 

Maj, Giorgio and Luciano Bonora.: Changes in 
the amylolylic junction oj the salivary glands jollovnug 
blockage oj the e.rtcrnal pancreatic secretion. (P fing- 
er’s Arch. ges. Physiol., V. 246, P. 749, 1943.) 

Ligation of the pancreatic ducts in dogs increased 
the amylolylic capacity of the saliva after about 20 
days. This capacity remained high for a considerable 
time then slowly declined. Ligating only the duct of 
Wirsung was as effective as ligating all ducts. The 
diastatic capacity of the blood was not found altered 
in these experiments. — Courtesy Biological .‘\bstracts. 


.Absorption 

Andrews, J. C. and Anderson, C. E. : The absorp- 
tion oj quinine suljatc and quinine dihydrochloridc 
jrom isolated intestinal loops oj dogs, (J. Pharmocol. 
E.vp. Thcrap., V. 78, P. 346, Aug., 1943.) 

The first pertinent factor in a study of the anti- 
malarial action of a substance is that of absorption. 
Using dogs with isolated jejunal loops, the authors 
found that quinine dihydrochloride is absorbed ap- 
proximately five to six times as rapidly as quinine 
sulfate. (Incidental to the study was the finding that 
the solubility of quinine sulfate is increased in sodium 
chloride solution.) Even after experiments lasting 48 
hours, 75 per cent of the amount of quinine absorbed 
from the intestine, in terms of the quantity present in 
the blood and excreted in the urine, is unaccounted for ; 
its site of storage is unknown. — ^F. X. Chockley. 


Excretion 

Raximelkamp, C. H. and Helm, J. D., Jr.: Ex- 
cretion of penicillin in bile. (Proceed. Soc. Exp. Biol 
Med., V. 54, P. 31, October, 1943.) 

Penicillin is not inactivated by bile, saliva, or succus 
cntericiis. Gastric juice inactivate.^ the drug. At times 
the penicillin was more concentrated in the bile tlian 
in the blood serum. This suggests that the liver may 
concentrate penicillin. The degree of its concentration 
in the bile proved great enough to kill gram po.sitive 
organisms, a fact which may prove useful in treatment 
of infections of the biliari* tract. 

Five patients with normal functioning gall-bladders 
and one patient recovering from a cholecystectomy 
were given penicillin intravenously and observed. Of 
interest was the fact that in each of the patients with 
normal gall-bladders the concentration of penicillin in 
the bile reached its maximum at different times and 
in ;dl five the concentration decreased irregularly. In 
contrast, in the patient without a gall-bladder, the con- 
centration reached its maximum height in 15 minutes 
and then decreased gradually. The suggested explan- 
ation is that in the normal patients the intermittent 
emptying of the gall-bladder diluted the bile in the 
common duct. — R. L. Burdick. 


P.tTiiOLOGiCAL Chemistry 

Drill, V. A.. Annf.rgens, J. H. and In’, A.C.: 
Effect oj cholecvstcctowv on liver junction. (Prod. 
Soc. E.rp. Biol. Med., \'.'54, P, 242. Xov.. 1943.) 

The cholecystectomized animal or man remains in 
apparent goocl health although dilatation of the biliart 
ducts and hepatitis may occur. The present study was 
carried out on twelve cholecystectomized dogs. In ten 
dogs there was found a definite rise in senim plros- 
phates. The high serum phosphatase level was main- 
tained in nine of the animals and returned to normal 
in only one. Only four of these ten dogs developed 
an increased retention of bromsulphalein. It would 
.appear that serum phosphates is a more sensitive inde.x 
of the slight biliary obstruction than the bromsulpha- 
lein test. The mechanism by' which the increased in- 
troductal pressure, resulting from removal of the 
bladder, raises the senim phosphatase is unknown.^ — 
M. H. F. Friedman, 


METABOLISM AND NUTRITION 

Anderson, C. E., Cornatzer, W. E., and An- 
drews, J. C. : The role of the liver in the inetaboUc 
destruction oj quinine. (J. Pharmocol. E.rp. Thcrap.. 
■ V. 79, P. 62, Sept., 1943.) 

By removal of one-third to one-half of the liver of 
rats or by' dimiaging the liver of a dog with chloro- 
form, the amount of quinine excreted in the urine is 
increased. The urinary quinine returns to normal 
levels when the liver regenerates or returns to normal 
condition. These results indicate that the liver is the 
site of metabolic destruction of quinine and the authors 
believe that some special agent in the liver is respon- 
sible. — D. A. Wocker. 
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IXTRODUCTION 

About forty years ago Stikolov. (12) working in 
Pavlov’s laboratory, observed tliat the introduci on "of 
0.5 per cem 1IC( uvto the duodenum of a Pavlov- 
poueb dog inbibiteil the secretion from the poucli. 
Since then several workers have studied this problem 
but. with discordant results. While some have re- 
ported that introduction of acid into the duodenum 
willl ^timulate gastric sccretioin (dog. man. 6. 7) 
others have reported iuhihitiou (dog, 4 j (man. 5, 11) 
or no effect fman. 13). 

In a preliminary communication (8a and b) we re- 
ported what appeared to be :i clue to the discrepancy 
in the rcpx)rted results. It was observed tliat intro- 
duction of acid into the duodenum would inbib-t the 
gastric secretion from a Pavlov pouch jirovidcd a 
tbrcsliold level of duodenal pM was attained. rc- 
<luction in tmlume of secretion of about 50 per cent 
wa.s observed wlieu the pM of the intestinal contents 
was about 2..5, while almost complete inhibition oc- 
curred wticn the pH was snpiircssed to 2.0 or lower. 
These observations were made on Pavlov-poncb dogs 
.secreting in response to a test mc.al. The experiments 
rejiortcd in the present paper were performed to de- 
termine more fidly the role of intestinal pH on the 
course of gastric secretion and to stud}- some of the 
factors involved. In tlie preliminary communication 
we called attention to an apparent “rebound" or after- 
eilecl of increased gastric secretion following the inhi- 
bition. This phenomenon is being investigated in more 
detail and the results will be reported Inter. 

METHODS 

E xperiments were performed on three dogs 
ccpiipped with a Pavlov pouch of the stomach 
and on one dog with' a Heidenliain pouch. Tlie Pav- 
lov jionches were prejiared by a previoush’ described 
technic (17) which insures minimal interruption of 
the vag.nl supply to the pouch. Each of the four dogs 
was also provided with a gastric cannula and .n duo- 
denal cannula of a type described elsewhere. (16) 

Tile standard diet fed to the animals consisted of 
ground beef, ground Purina dog chow, bread and milk. 
.-\ supplement of 0.1 N HCl was added approximately 
ecpiivalcnt to the amount lost daily by way of the pouch. 
The animals maintained their weight and remained in 

* Aided by a Rrant from John Wyeth &: Brother, Inc. 

** Ross V. Patterson Fellow in Physiolopy and Gastroenterology. 
Submitted Jan. 17, 1944. 


good healtli on this regimen. 

Experiments were begun in the morning, eigliteeii 
to twenty-four Imnrs after tlie last meal, and carried 
throngli only when a long control period revealed that 
the stomach was in a fasting state. Various means were 
Used to stimulate the secretion of gastric juice ; these 
will he described in connection with the experimental 
re.snlts. 

Txi study the influence of acid in the intestine tlie 
acid was introduced at a constant rate into the duo- 
dcnniii by means of a rubber lube passed through tlie 
duodenal cannula. In most of the ex]ierimeiils the acid 
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FIGURE 1 

was introduced into the bulb of the duodenum (fig. 1). 
However, to check against tlie possibility tliat the re- 
sults were due to reflux of acid from the hiilb iito the 
stoniacli, four c.xperiiiients were performed in whicii 
the acid was introduced into the intestine at a distance 
of 12 to 15 cm. below the bulb, but no difference in re- 
sults was observed. On rare occasions the instillation 
of acid resulted in the appearance of blood in the gas- 
tric or intestinal contents ; all such experiments were 
d scarded. 

Samples of duodenal content for pH deteniiiiiatioiis 
were taken at thirty-minute intervals from a point ap- 
proximately 12 to 15 cm. distal to the entrance of the 
acid. The pH determinations were made electrometri- 
cally. using a glass electrode. Free and total acidities of 
the gastric juice were determined in the usual manner, 
titrating with 0.01 N NaOH to Topfer’s and phen- 
oljilithalein end points. 
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RESULTS 

Gastria secretion in jasting dog. In the Pavlov-pouch 
clogs, fasting eighteen to twent 3 '-four lionrs, the secre- 
tion from the pouch was scant, usnalK’ less than 3.0 cc. 
per hour. The acicliU’ was low (total aciditj' 50 in. 
eq./l. average) and the juice consisted inainU' of 
mucus. Instillations of acid into the duodenum for pe- 
riods of one to three hours (120 to 850 cc.) were with- 
out effect on the rate or aciditj- of the pouch secretion, 
although some increase in the total output of pepsin 
was noted. This effect on pejjsin has since been rein- 
vestigated more fulh’ and will be discussed elsewhere. 

Gastric secretion oj nervons origin, (a) Test meal. 
The standard test meal consisted of 300 Gm. of beef 
heart free from visible fat. The beef heart was either 
ground or cut up into small squares before feeding. 
'I'he results of over 100 control experiments on the 3 


^ Gastric secretion oj chemical origin, (a) Test meal. 
The experiments on the Pavlov-pouch dogs were re- 
peated as above on five occasions, e.xcept that the acid 
was infused into the intestine three to four hours after 
the feeding when the nervous excitation of the gastric 
glands was presumed to have subsided. Depression of 
secretion^ was obtained when the intestinal pH was 
about 2.5 or lower. 

(b) Food placed in the stomach. In four e.xperi- 
ments the 300 Gm. of ground beef was placed in the 
'•tomach of t!ie Pavlov-pouch dog through the gastric 
fistula, w th care to avoid exciting the animal or the 
establishment of conditioned reflexes. In two experi- 
ments the secretion which was thus provoked was in- 
hibited by intraduodenal infusion of acid. 

.j- PavUv Pomh 



FIGURE 2 


Pavlov-pouch dogs showed great constanc}’ in the rate 
and acidity of the secretion from the pouch (fig. 2). 
The pH of the intestinal contents toward the end of 
the first hour following feeding usuallj ranged from 
6.7 to 3.5. 

In order to observe the effect of increasing the in- 
testinal acidity the experiments were repeated with the 
addit.on of instilling acid into the duodenum immedi- 
ately after the test meal had been fed. Tlie acid was 
allowed to flow into the intestine for a period of time 
estimated to comprise the nervous phase of gastric 
secretion (one to two hours). The course of gastric 
secretion was found to be dependent on tlie pH of the 
intestinal contents. When tire intestinal pH was about 
3.0 or higher the rate of secretion was similar to that 
in the control e.xperiments (table 1 ). ^^’hen the intes- 
tinal pH was about 2.5 the secretion was depressed 
about 50 per cent as compared with the controls (table 
I). Almost complete inhibition resulted when the in- 
testinal pll was 2.0 or lower (fig. 2) In other experi- 
ments infusion of 0.9 per cent XaCl into the duodenum 
was without inhibitory effect (table 1). 

(b) Insulin. In each of six experiments l-I units of 
insulin were administered subcutaneously. In three of 
these acid was infused into the intestine during the 
secretorj' period that followed. It was found that a re- 
duction in the volume of secretion of about 62 per cent 
occurred when the pH of the intestinal contents fell to 
about 2.0 (fig. 3). 



(c) Hcidcnhain pouch secretion. In seven e.xperi- 
inents the standard test meal of beef heart was fed the 
Heidenhain-pouch dog, and in three experiments the 
acid was infused into the intestine either during the 
first, second or third hour following the feeding. In 

HctJcTthain Poach Do^ IV 



hibition of as much as 75 per cent was obtained when 
the pH of the intestinal contents was depressed (n 
about 3.0 or lower (fig. 4). 
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(nistrif St'ortiou f'nn'okrd I'y Itisloiitiiir. Several 
metlincE of sti'iiniliuiiijj the >tvi'etioii of juice liy 

histamine were emploveci ; the one found tnii''t juacti- 
cal in our ?tiuly was as follows; Twenty minutes after 
an initial subaitaneoiis injection of 1 nit;, histamine, 
injections of 0.3 nttr. hi.staniine \sere repeated every 
ten minutes for the duration of the experiment. The 
"astric juice was secreted at a rate which was apjtrox- 
imately the .same in each of the li\e experimeut.s in 
uh'ch this standard procetlure was adopted. In seven 


into the inte.stine. ^Vith .simple drainage of the con- 
lent.s of the main stomticli to the out.side it will be noted 
from table 2 that (1) although the intestinal pH was 
not depressed the pouch secretion was less and not 
tnorc than when the stomach was not drained; (2) 
when acid was instilled into tlie intestine during drain- 
age of the stomach the pouch secretion tended to re- 
turn to the same level as in simple histamine experi- 
ments without the gastric drainage. The decreased 
pouch .secretion on simple gastric drainage was, we 
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Other histamitie experiments intraduodcnal instillation 
of acid did not atTect the vohnne or the acidity of the 
secrctmn from the pouch, even though the pH of the 
intestinal contents was dejnes-ed to 2.0 and lower. 

Since in the control experiment'' the intestinal jil 1 
\\a« already liclow 2.0. due to the entrance info t'/e in- 


think. due to loss of chloride and fluid from the body 
and wlien these were re.stored by intestinal administra- 
tion of acid the pouch secretion returned to control 
levels, h'rom our experiments it would appear that the 
pll of the intestinal contents has no influence on gastric 
s'ceretion tine to liistamine. 
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Effect of Instilliiu/ .leid into Intestine on Gastric Secretion Provoh-cd by Histamine — Dog *'J” 
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tC'tiue of the highly acid ga.siric contents from the 
main stomach, it was considered possible that the secre- 
tion from the pouch would have been greater in the 
control e.xperiments if the acid contents of the main 
stomach had not entered the intestine. Six exijcri- 
ments were perfonned as outlined previously, hut the 
contents of the main stomach were drained throtigh the 
ga.stric fistula. When this procedure was used the pH 
of the intestinal contents usually stayed above 4.5 and 
was promptly dejtressed below 2.0 if acid was instilled 


DISCUSSION 

1. Our experimental results point to the e.xistencc 
of a mechani.sm for the autoregulation of the gastric 
secretion which is brought into pl.ay when the acidity 
of the intestinal contents reaches levels which may be 
harmful to the intestinal mucosa. Tlie role of such a 
mechanism during the secretory i)eriod following a meal 
may be on certain occasions of considerable impor- 
tance. During the digestion of a meat meal by the dog 
the acidity of the duodenum near the pylorus is gen- 
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erally near pH 4 while the content of the antrum of 
the stomach has a reaction between pH 2.0 and 3.0 
(15). The existence of a threshold level of intestinal 
pH for inhibition of gastric secretion which our studies 
show to be within the pH range of the antral contents 
is suggestive. One of us (15) has suggested that the 
■‘receptive relaxation” of the duodenum which occurs 
when the stomach emjities itself results in the accumu- 
lation of duodenal contents in the vicin ty of the py- 
lorus. Occurring at the moment of exit of the acid 
gastric contents, this would facilitate quick dilution and 
part'al neutralization of the chyme (to about pH 4.0). 
\\'e may now suppose that should this neutralizing 
ability of the duodenal contents be ineffective, then a 
second mechanism may be set into acliun, one which 
arrests the secretion of the acid at its source. 

2. The intestinal phase of digestion is believed to 
give rise to a corresponding intestinal phase of gastric 
secretion (1). This phase of secretion is ord'narily not 
copious but may assume significant proportions if the 
gastric juice is prevented from entering the intestine 
(4). While such a secretion may prove of assistance 
for the digestion of food within the stomach, it would 
apjiear to be superfluous in the later stages when the 
stomach is empty and digestion is entirely intestinal. 
The suggestion has been advanced that the intestinal 
phase of gastric secretion is normally regulated to some 
extent by the acidity of the intestinal contents (4. 5. 11). 
Our results appear to cast some doubt on the validity 
of this assumption. In the dog. at least, little if any 
inhibiti'on of acid secretion occurs if the intestinal pH 
is above a threshold of about 2.5. .‘■\cidities as great as 
this are rarely found in the dog's intestine following a 
test meal (2, 14, 15, 18). We are inclined to regard 
this mechanism as one which is set into action only 
during emergencies when otlier means of reducing the 
acidity of the intestinal contents have failed. The possi- 
bility, of course, remains that in man the threshold is 
at a higher level than pH 2.5, which would explain the 
results of Griffiths (5) and Shay et al. (11) who, with 
few exceptions (11), used less concentrated solutions 
of acid. 

3. In these e-xperiments we have attempted to study 
the factors involved in the inhibition of gastric secre- 


tion by a high acidit}- of the intestinal contents. That 
mere distention of the inte.stine by the fluid is responsi- 
ble is ruled out by the experiments in which large vol- 
umes of acid introduced into the intestine failed to re- 
sult in inhibition when the intestinal acidity was below 
threshold level. A reflex involving the intramural 
plexus of the intestine and stomach alone appears 
unlikely from the experiments of Day and \\'ebster (4), 
By instilling acid into the intestine these workers in- 
hibited gastric secretion in a dog with the stomach 
completely separated from the duodenum. Further- 
more, we obtained inhibition of secretion from a pouch 
which was separated completely from the main stom- 
ach and the intestine. Although gastric secretion stim- 
ulated through the paras}-mpathetic nervous system 
(insulin and the nervous phase of secretion in the 
Pavlov-pouch dogs) was readily inhibited by acid, the 
parasympathetic nervous system is not necessarily in- 
volved in the inhibitory process. Inhibition of the secre- 
tion jirovoked by placing food directly into the stom- 
ach of the Pavlov-pouch dog and inhibition of secre- 
tion of the Heidenhain pouch support this view. 

4. It has been reported that histamine-stimulated 
secretion is not as readily inhibited as food- or insulin- 
st’mulated secretion when oils, (9) fat (10) or con- 
centrated solutions of dextrose (3) are introduced into 
the small intestine. In view of the possibility that the 
inhibition observed in our experiments may be due to 
entcrogastrone, it is of interest that we found intestinal 
instillation of acid failed to inhibit gastric secretion 
provoked by histamine. 

SUMMARY 

Acid introduced into the small intestine of Pavlov- 
pouch dogs inhibits gastric secretion in response to a 
meal, providing an adequate degree of intestinal acid- 
ity is attained. Marked inhibition of secretion occurs 
if the pH of the intestinal contents is about 2.5 and 
almost complete depression when the pH is 2.0 or 
lower. This regulator^' effect of intestinal acidity on 
gastric secretion is not present when the secretion is 
provoked bj' histamine. The role of this regulatory 
mechanism during the secretory period following a 
meal and the various factors which may be involved 
are discussed. 
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The Therapeutic Use of the Amino Acid Histidine in Allergy and Shock — 
^^Histidine as a Factor in Histamine Epinephrine Balance^^ 


By 

SIMON L. RUSKIX, .M.D. 

N'KW YOIiK, X. Y. 


T he nilc of histamine in the causation of such a 
wide variety of i>hysiolo;'ical dislnrl)ances as that 
ranging from shock and inflammatory reactions to a 
diversity of allergic manifestations has left the impres- 
sion that histamine is a physiological misiortnne in 
the human economy. 

This conception is |irimarily due to observations 
made on histamine infl)aiance rather than on Iv.stamine 
function. When histamine is injected intravenously, a 
chain of severe reactions is oltserved characterized by 
either an anaphylactic reaction or shock rvhich may 
lead to death. This reaction is an e.xtreme which is 
nut much difterent fntm the intravenous injection of 
its tiiipositc adrenalin which 1 kewise will lead to shock 
and death. 

To view histamine as a toxin rather than a normal 
physiological agent of great value wotdd be as incor- 
rect as considering adrenalin :i toxin even though in 
the broader sen.'-c we may consider it so in abnormal 
dosage. Once viewed from that angle, histamine adren- 
alin balance throws a new light on the study of shock, 
inflammation, allergies tmd smooth muscle ttjiie. 

While some schools of thought have attributed shock 
to the sympatho adrenal .system, others have .stead- 
fastly held to the histamine theory of causation, yet 
the controlled balance of both mechanisms, one against 
the other, seems to have escaped observation. \\'hen 
histamine is inadequately opposed by adrenalin, there 
follows pronounced overaction of the histamine mech- 
anisms such as occurs in sympatho-adrenalectomy. 


This is ]>articularly evident during barbital or ether 
anaesthesia. Histamine shock may appear. When over- 
dosage of adrenalin occurs, the same picture results, 
so that neither the proponents of histamine as the cause 
of shock nor the believers in the sympatho-adrenal 
.school can be considered as jtresenting the whole story. 
Dale and his associates produced fatal shock in ether- 
ized cals by injection of one or two milligrams of hista- 
mine. but unanacsthetized cats withstood ten times 
that dosage. Moon states that m’litary surgeons re- 
])ortcd that frequently a wounded soldier, whose con- 
dition was not critical, developed profound shock im- 
mediately when anaesthetized for operation. Sollman 
points out that etherization tend.s to lower the epine- 
phrine store. 

Two recent theoric.s of shock have been considered 
diametrically o]>posed to each other. Selye explains 
shock as due to inadequacy of the physiological reac- 
tions, especially the adrenals, while Freeman proposes 
hyoeractivity of the .sympatho-adrenal system as the 
cause with anoxia resulting from prolonged maximal 
arterial constriction ;md evoked by pain, emotions or 
injury to tissues. 

X'either of these theories take into consideration the 
biochemical and physiological relations of two balanced 
systems, histamine and adrenalin. These two sub- 
stances have many j)arallcl characteristics. Each has its 
origin in an amino acid, histamine from histidine and 
adrenalin from tyrosine through tyramine. A graphic 
illustration of epinephrine .synthesis in vivo according 
to Schuler and co-workers is as follows; 
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In both compounds decarboxylation of the amino 
acid leads to the final product, and a balanced relation- 
ship exists. Thus it has been shown that histidine 
goes to form histamine through decarboxylation in the 
presence of freely available carbon such as glucose 
and oxygen while adrenalin increases both blood sugar 
and oxygen. In this manner, the adrenalin response 


Table 1. BroncJuolar Rcs[’oitsc to Ilislaiiiine Hydro- 
chloride (Control Experiments) 


Test Substance 

Final Con- 
centration 
of Test 
Substance 

T me of 
Addi- 
tion 
(Min.) 

Time of 
Observa- 
tion 
(Min.) 

Area 

Arbi- 

trary 

Units 

percent* 
age of 
Oriftinal 
Area 

Group 1 






Normal control 


0 

0 

5.78 

100.0 




2 

3.61 

97.0 




3 

5.52 

95.5 




8 

5.62 

97.2 




10 

3.35 

96.0 




13 

5.30 

95.1 




13 

5.11 

rf8.4 




17 

4.92 

85.1 




20 

4.62 

79.9 

) 



22 

4.51 

78.0 




25 

4.60 

79.5 




27 

4.23 

73.1 




30 

4,30 

77.8 

Histamine 






hydrochloride 

1:50,000 


0 

5.60 

100.0 




1 

2 03 

36.2 




1 

1.68 

30,0 




4 

3.26 

58.2 




6 

3.76 

67.1 




9 

4.26 

76.0 




12 

4.52 

80.7 




14 

4.68 

83,5 




17 

4.71 

84.1 




19 

3,76 

67.1 




22 

2.63 

47.5 




24 

2,65 

47.3 




27 

2.90 

>1.7 





29 

3.09 

55.1 


calls forth the biochemical antagonism of histamine. 
That this antagonism is mathematical, I have been able 
to show by testing the neutralization of histamine by 
adrenalin in the bronchiolar muscle of the rabbit. Here 
the bronchiolar constriction induced b\' histamine is 



completely overcome by adrenalin chloride with a- re- 
sultant dilatation of the bronchiole above normal. 

The procedure followed the technique of Sollman 
and Gilbert, and with slight modifications of equipment, 


proved practical. It affords such an excellent medium 
for the study of histamine that the procedure is here 
described in detail for future reference. In addition to 
demonstrating the direct neutral’zing effect of adrena- 
lin chloride on histamine, it was possible to demon- 
strate that the balance between histamine and adrenalin 
is influenced by other factors such as calcium and as- 
corbic acid. Calcium alone increased histamine con- 
striction of the bronchioles. A similar result was ob- 
tained by Vanysek in 1914 with excised intestine as 
quoted by Sollman. This is interesting since we know 
that potassium salts increase epinephrine action bv di- 
rect peripheral action through acetylcholine as shown 
by Hazard in 1933. Ascorbic acid had an antagonistic 
effect to histamine and diminished the bronchiolar con- 
striction. Sodium ascorbate acted about the same as 
' ascorbic acid. When however, the calcium was bound 
with ascorbic acid, the effect of the calcium was radi- 
callj’ different leading to histamine antagonism greater 
than that of Vitamin C or sodium ascorbate. This again 
shows that physiologically, active agents work in sys- 
tems which, when taken apart, can give erroneous im- 
pressions as to their activity in vivo. The ability of 
acetylcholine to increase adrenalin output is such a 
factor. Charts I to XII clearly show such relation- 
ships. 


Table 2. Antihistamine Action oj Sodium Ascorbate 


Final Con* T me of Time of Area Percent* 
centration Addi Ob^erva* Arbi* 

of Test non tion trary Original 

Test Substance Substance (Mtn ) (Mm ) Units Area 



Experimeut 3 




Group 1 




Histamine 





hydrochloride 

1:50,000 0 

0 

3.21 

100.0 



2 

0 59 

18 3 



3 

0 47 

14.6 

Sodium ascorbate 

1:750 4 

5 

0.97 

302 



7 

l.QO 

31 1 



9 

1.07 

33.3 



12 

1.57 

48 9 



14 

1 66 

51.7 



17 

1.71 

53 2 



19 

1 71 

53 2 



22 

1.72 

53 5 



24 

1 79 

55 7 



26 

1 77 

55.1 



29 

1 75 

54 5 


Experiment 4 




Histamine 





hydrochloride 

1.50,000 0 

0 

2 92 

100.0 



1 

1.41 

48.2 



3 

1 18 

40 4 

Sodium ascorbate 

1:750 4 

5 

1 38 

47.2 



8 

1.67 

57.1 



11 

1 75 

60 9 



13 

1.67 

64 0 

Histamine 





hydrochloride 

I;50,000 14 

15 

1 89 

64.7 



19 

1.92 

65.7 



22 

1 94 

66-4 



24 

2 04 

68.7 



27 

2.02 

69.1 



29 

2.09 

71.5 


METHOD OF IXVESTIGATION 
For the purpose of this study the vitamin C salts of 
the aforementioned compounds were compared with 
the commonly used preparations. In this manner a 
most interesting synergistic action was revealed for ail 
four preparations. 

The object of the e.xperiment was to secure a viable 
section of bronchiole. This was accomplished by fixing 
the lung of the rabbit in gelatin, chilling it and then 
cutting a tiiin section of a bronchiole, which was kept 
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in Ringcr-Locke dextrose solution. Tlie section was 
mounted on a ring so that when the gelatin was dis- 
solved out tlic reactions of the bronchiole could be 


neck muscles. The trachea was cut and a cannula in- 
serted. which was held in place with hemostats. The 
lungs were filled to approximately normal e.xpansion 



observed under the microscope and drawn to size. Tiie 
whole procedure was conducted with adequate controls 
to assure the viability of the bronchiolar sections. 

I first observed the technic of the microscop.c study 
of bronchiolar reactions in the laboratory of Dr. M. D. 
Pease, who had con.structed an ingcniou.s micro.scojie 
platform that permitted maintenance of a water hath 
of constant temperature for the ordinary Petri dish. 
This could readily be elaborated for a series of micro- 
scopes. In general, the technic of Sollmann and Gilbert 
was used as follows: Each of the following substances 
was dissolved separately in 500 cc. of water; 


Gm. 

Sodium chloride 31.5 

Potassium chloride lAZ 

Calcium chloride 0.84 

Sodium bicarbonate (XaHCO^) 1.15 


The solutions were mixed and diluted to 3.5 liters. 
On the day of use. dextrose. 1 Gm. per liter, was added. 
.Sulxstances to he tested which are sufficiently soluble 
that a dilution of 1 : 50 is adequate are made up in 
distilled water. Those which are less soluble arc made 
up in Ringer-Locke .volution. 

The animal was killed by intravenous injection of 
air. The skin was removed from the ventral portion 
of the .abdomen, the thorax and the neck. A midline 
incision was made from the middle of the abdomen to 
the diaphr.Tgm. Lateral incisions were made just pos- 
terior to the diaphragm toward the sides of the body. 

The diaphragm was punctured on each side, allow- 
ing the lungs to collapse. The ventral thoracic wall 
was removed, longitudinal cuts being made along the 
sides of the thorax anterior to the first pair of ribs. 
Care was taken not to cut the large axillary veins. 
A hemostat should be used on any small vessels which 
are accidentally cut. The first rib and the episternum 
were carefully removed, carrying with them the ventral 


Taiile 3. Antihistominr Effect oj Vitamin C 
(Ascorbic Acid) 


Final Con- Time of Time of Area Percent- 
centratton Addi- Observa- Arbi- age of 
of Tost tion tion trap' Original 

Test Substanct; Substance (Min.) (Mtn.) Units Area 


E.vpcrhncfii 5 

Group 1 
Histamine 


iiydrochloride 

1:50,000 

5 

0 

5.35 

100.0 




6 

3.23 

60.3 




8 

3.46 

64.6 

Vitamin (J 

1:750 

9 

10 

3 77 

70.4 




15 

4.31 

80.5 




18 

4.34 

81.1 




20 

4.40 

82.2 




23 

4.37 

81.6 




25 

4.39 

82.0 




28 

4.44 

82.9 




30 

4.25 

79.4 


Experiment 

6 



Histaminr 






hydrochloride 

1:50,000 

1 

0 

3.75 

100. 0 




2 

1.23 

32.8 




3 

1.05 

28,0 

Vitamin C 

1:750 

5 

7 

1.31 

34.9 




9 

1.66 

44.2 




12 

2.08 

55.4 




15 

2 05 

54.6 

Histamine 




hydrochloride 

1 :50,000 

16 

17 

1 75 

46.6 




18 

Z.\7 

57.8 




22 

2 10 

56.0 




25 

2.05 

54.6 




27 

2.04 

54.4 




30 

2.06 

54.9 

ith gelatin 

(approximately 

15 

cc. of 

warm 

10 per 


cent gelatin dissolved in Ringer-Locke solution for 
each kilogram of body weight). The inferior vena cava 


w.Ts clamped with a hemostat. and the hmgs, heart and 
trachea were removed and jjlaced in ice-cold Ringer- 
Locke solution (approximately 150 cc.). The organs 
were pl.iced in the freezing compartment of the refrig- 
erator for one to one and a half hours. 



Chart 3 (group I .~-Histamlne>snh'igon!stic properties of vitamin C. 
Experiment $: Histamine hydrochloride, five minutes; vitamin C 
(ascorbic acid), nine minutes (solid lincK Experiment 6: Histamine 
hydrochloride, one minute; vitamin C, five minutes histamine hydro* 
chloride, sixteen minutes (line of dots and dashes). 


The two large lobes of the lung were trimmed to 
approximately one-half size and thin sections of tissue 
cut across the bronchiole. These sections should be as 
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thin as possible (0.5 to 1 mm. in thickness). The sec- 
tions were placed in the cold Ringer-Locke solution 
in which the lungs \\ ere kept. The sect ons were kept 
ice cold until each one was used. 


Table 4. Aiifi/iisfamiuc Effect of Ephcdrinc Sulfate 


Test Substanc; 

Final Con* 
centration 
of Test 
Substance 

Time of 
Addi 
non 
(Min ) 

Time of 
Obsc*\a 
non 
(Mr ) 

Area 

Arbi 

trary 

Units 

Percent 
age of 
Original 
Area 


E I /■(’» iliinit 

3 



Group 2 









0 

5 55 

100 0 

Histamine 






hyd-ochlonde 

1 50 000 

-> 

3 

2 72 

50 8 




4 

2 92 

54 5 

fcphcdrme 






sulfate 

1 10 000 

5 

5*3 

3 96 

74 0 




7 

3 86 

72 1 




10 

4 58 

85 6 




13 

4 66 

87 1 




15 

4 76 

88 9 




18 

4 85 

90 6 




20 

4 72 

88 2 




23 

4 77 

89 1 




25 

4 98 

93 0 




28 

4 58 

85 4 




30 

3 93 

73 4 


E > />. 

•rimi'nt 

4 



Htstatmne 






hydroch^or de 

1 50 000 


0 

5 21 

too 0 



1 

2 

2 22 

42 6 




3 

2 50 

47.9 

Hphedrinc sulfate 

1 10 000 


4 

3 08 

59 1 




7 

3 56 

68 3 




10 

4 01 

76 9 




12 

4 00 

76 7 

Histamine 






hydrochloride 

1 50 000 

13 

14 

4 08 

78 3 




15 

3 68 

70 6 




17 

3 71 

71 2 




27 

3 59 

68 9 




30 

3 47 

66 6 


If the substance to be treated was to be diluted, 49 
cc. of Ringer-Locke solution was placed in the special 
dishes (9 cm. Petri dishes, in the center of which a 
ring of cork with a central open ng, approximately 5 


J£0 



Ch 2 rt 4 igrovp 2) — Histamino-ontasonistic action of ephcdrinc sul- 
fate Experiment 3: Histamine hydrochloride, two minutes; ephe- 
dr nc sulfate, five m nutes isohd line). Experiment 4: Histamine 
hydrochloride, one minute: ephedrme sulfate, three and a halt min- 
utes: histamine hydrochloride, thirteen minutes (line of dots and 
dashes). 


cm. in diameter, was cemented with beeswax). 'Die 
section to be used wa*- {liiincd out with the bronchiole 
o\cr the oiiening of the cork The sections should not 


be stretched but should be pinned out flat. The dish 
was placed on the warm stage and the contents of the 
dish allowed to warm to 3/ C., the section being agi- 
tated by means of a stream of Ringer-Locke solution 
from a small pipet. Camera lucicla drawings of the 
bronchiolar lumen were made until it was of constant 
size (this usually took ten to fifteen minutes). The 
test solution was added near the edge of the Petri dish 
and m xed . with the pipet. Then a small amount of 
fluid ill the dish was picked up wnth the pipet and 
allowed to run out gently over the tissue Camera 
liicida draw ings w ere made as indicated by the reaction 
of the bronchiole. 

In tests designed to show possible antagonism be- 
tween two substances it was found that the second 
substance should general!)' be added about five minutes 


Table 5. Antihistamwc Effect of Ephcdiinc ,■ 

■Iscoihalc 


Final Con T me of 

Time of 

Area 

Percent 


centrat on Addi 

Obse-va 

Arbi 

age of 


of Tcj* non 

ti^n 


Ortginil 

1 est Substance 

Sabsta-ce (Mn ) 

(Mm ) 

Units 

Area 


Er,‘icniiicnt 3 




Group 2 







0 

2 67 

100 0 

Histamine 





hydrochloride 

1 50.000 I 

■» 

52 

19 4 

Ephedrme 





ascorbate 

1 10,000 3 

4 

1 67 

62 5 



5 

1 78 

66 6 



8 

1 60 

69 9 



10 

1 52 

56 9 



13 

I 43 

53 5 



15 

1 28 

47 9 



18 

1 31 

49 0 



20 

1 32 

49 4 



22 

1 27 

47 5 



25 

I 24 

46 4 



28 

1 17 

43 8 



30 

1 17 

43 8 


Experiment 6 




Histamine 


0 

0 57 

100 0 

hydrochloride 

\ 50.000 1 

2 

1 75 

26 6 

Ephedrme 





ascorbate 

1-10,000 3 

4 

3 11 

47 3 



5 

4 16 

63 3 



8 

4 71 

717 



10 

4 84 

73 6 



13 

5 05 

76 8 

Histamine 





hydrochloride 

1 50.000 14 

15 

4 70 




18 

5 11 

77 7 



20 

4 73 

71 9 



23 

4 92 

74 5 



25 

5.06 

77 0 



28 

4 88 

74 2 



30 

5 00 

76 I 


after the first. The drawings made for each test were 
dated and a number assigned to each. Each drawing 
was labeled with the exact time of day, and later these 
times were translated into terms of minutes which 
elapsed after the section was put into the dish. The-e 
draw'ings were filed as a permanent record. 

COMPUTATION OF RESULTS— The area of 
the bronchiolar lumen was measured in arbitrary iimts 
by means of a polar planiineter. The area just before 
the addition of the first substance to be tested was 
taken as 100 per cent, and was called the original area 
Reactions were e.\'prcssed as percentages of this orig- 
inal area which remained. 

The animals used were white New Zealand rabbits, 
part’ally standardized as to age, weight, health and 
environment. Fire animals were prepared and used 
as described. . 

The concentration of the solutions was Kept cqua 
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for all comparative tests. The solution of histamine 
was made up with 100 mg. of histamine hydrochloride 
to 100 cc. of Ringer-Locke solution. The dilution fac- 
tor for all solutions of test substances was 1 ; 50, giv- 
ing with the histamine solution a 1 : 50,000 concentra- 
tion. 

Experiments 1 and 2 for each day were made as 
controls. The experiments were arranged in the order 
of the days on which they were conducted so that the 
daily controls could be checked against the day’s ex- 
periments. For each of five groups a new animal was 
killed, and the experiments and the controls were run 
simultaneously. 


110 



TLa« 

Chart 5 (group 2) H.’stamine-antagonistic action of cphcdrinc ascor- 
bate. Experiment 5: Histamine hydrochloride, one minute; cphcdrinc 
ascorbate, three minutes (solid line). Experiment 6; Histamine hydro- 
chloride, one minute; cphcdrinc ascorbate, three minutes; histamine 
hydrochloride, fourteen minutes (lino of dots and dashesK 

The purpose of the experiment was to produce con- 
traction of the bronchiole b}' adding histamine hydro- 
chloride to the Ringer-Locke-dextrose solution to ob- 
tain a 1 : 50,000^ concentration. After the contraction 
due to the histamine was established, and at a fixed 
interval, the substance to be tested for histamine an- 
tagonism was added. Those substances which antag- 
onize histamine allowed the bronchiole to relax and in 
some instances continued the dilatation above normal. 
The control tests also showed that there was a spon- 
taneous tendency for. the histamine effect to diminish, 
with a secondary histamine contraction after about 
fifteen minutes. As a countercheck for histamine an- 
tagonism. therefore, two sets of tests were run. In one 
series, the substance to be tested was added after the 
histamine contraction had occurred, and the effect was 
noted. In the other, histamine contraction was pro- 
duced, the substance added and the histamine antag- 
onism noted; then histamine was again added to see 
whether the histamine antagonism of the substance 
would prevent further histamine effect. With sub- 
stances having histamine- antagonistic properties, then, 
there would be no or little contraction of the bron- 


chiole on the secondary addition of histamine. The 
controls uniformly showed a secondary contraction 


Table 6. Antihislaminc Effect oj Ephcdrhtc 
Hydrochloride 



Final (3on- 

Time of 

Time of 

Area 

Percent- 


centration 

Addi. 

Observa- 

Arbi. 

age of 


of Test 

tion, 

tion 

trary 

Original 

'rest bubstance 

Substance 

(Min.) 

(Min.) 

Units 

Area 


Exhcriiiicnt 

7 



Group 2 



0 

5.13 

100.0 

Histamine 





hydrochloride 

Ephedrine 

1:50,000 

1 

2 

2.30 

44.8 

hydrochloride 

1:10,000 

3 

4 

2.20 

42.8 




5 

2.18 

42.4 




8 

3.01 

58.6 




10 

3.09 

60.2 




13 

3.25 

63.3 




15 

3.87 

75.4 




18 

3.85 

75.0 




20 

4.04 

78.7 




23 

4.08 

79.5 




25 

•4.32 

81.2 




28 

4.27 

83.2 




30 

4.60 

89.6 


E.vficriincitt 

s 






0 

5.36 

100.0 

Histam’ne 






hydrochloride 

Ephedrine 

1:50,000 

1 

•> 

2.48 

46.2 

hydrochloride 

3:10,000 

3 

4 

2.58 

48.1 




7 

2.56 

47.7 




10 

2.35 

43.8 




12 

2.62 

48.8 

Histamine 






hydrochloride 

1:50,000 

14 

15 

2.62 

48.S 




17 

2.72 

50.7 




20 

2,85 

53.1 




23 

2.54 

-47.3 




25 

2.93 

54.6 




28 

2.15 

40.1 




30 

2.01 

37.5 

when the histamine was 

added 

for the 

second 

time. 


This double checking system thus provided useful in- 
formation. 


RESULTS OF LW’ESTIGATIOX 

GROUP 1. — Experiments 1 and 2: These tests 
were conducted to establish normal as well as hista- 



Chart 6 (group 2).— Histamlnc-antagonlstic action of cphcdrinc hydro- 
chloride. {Experiment 7: Histamine hydrochloride, one minute; ephe- 
drinc hydrochloride, three minutes (solid line). Experment 8: His- 
tamine hydrochloride, one minute cphcdrinc hydrochloride, three min- 
utes; histamine hydrochloride, fourteen minutes (lino of dots and 
dashes) . 


mine controls and a subsequent histamine control after 
twenty-four minutes. Results for 6 normal and 6 his- 
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tamine controls were plotted and normal and histamine 
curves established. 

On the day of these experiments the normal control 
maintained a fairly steady bronchiolar lumen, with only 
gradual contraction. The histamine control showed 


Table 7. Antihistamine Effect oj Calcium Ascorbate 


Test Substance 

Final Con* 
ccntration 
of Test 
Substance 

Time of 
Addi. 

tton 
(Mm ) 

Time of 
Observa 
tion 
(Mm.) 

Area 

Arbi 

trary 

Units 

percent- 
age of 
Original 
Area 


Hrperimciil 3 




Group 3 









0 

5 50 

100 0 

Histamine 






hydrochloride 

1*50,000 

1 

3 

1 91 

347 

Calcium ascorbate 

1*750 

A 

5 

3 91 

71 0 




6 

4 07 

74 0 




6 

3 85 

70 0 




10 

3 44 

62 5 




12 

3.36 

61.0 




15 

3 48 

63.2 




17 

3 49 

63 4 




20 

3 64 

66 1 




23 

3.88 

70.5 




25 

3 92 

71.2 




28 

3 95 

71 8 




30 

4 01 

72 9 


Erpcriiiicnl 4 







0 

5 56 

100.0 

Histamine 






hydrochloride 

1:50,000 

1 

3 

2 91 

52 3 

Calcium ascorbate 

1*750 

4 

6 

4 92 

88 4 




8 

4 74 

85 2 




10 

4 47 

60 3 

Histamine 






hydrochloride 

I 50,000 

n 

12 

3 82 

68 7 




15 

3 73 

67 0 




20 

4 38 

78 7 




23 

4 29 

77 1 




25 

4 06 

73 0 




28 

4 14 

74 4 




30 

4.17 

75.0 


rapid contraction of the bronchiole with recovery and 
a second contraction under the continued action of the 
histamine, thus causing a secondary drop after seven- 
teen minutes. 

Experiments 3 and 4; These tests were conducted 
with the same tissues as those used in exjicr ments 1 
and 2 When sodium ascorbate was added after the 
histamine recovery was slower than in the control, but 
the histamine antagonism was evident on the addition 
of the second dose of histamine hydrochloride after 
fourteen minutes. There was no secondary histamine 
contraction. 

Experiments 5 and 6; The histamine antagonism of 
vitamin C alone was evident. Here, again, tliere was 
a somewhat slower recovery of the bronchiolar lumen, 
and recovery was maintained, even after a second dose 
of histamine, although there was a slight contraction 
for two minutes. 

SUMMARY — The sodium ascorbate and vitamin 
C did not influence the speed of recover)^ from hista- 
mine contraction but did produce antagonism to the 
second dose of histamine hydrochloride. 

GROUP 2. — On this day controls showed that the 
bronchiolar lumen maintained its normal size for the 
whole thirty minutes. The histamine response was 
strongly active after thirty minutes, indicating that a 
secondary histamine contraction was obtainable after 
exposure for this period. 


Experiments 3 and 4; Xornial recoverv from the 
effect of histamine hydrochloride was slightly inhibited 
by ephedrine sulfate, indicating that the drug had a 
slight constricting action on the bronchiole, with little 
or no antagonism to the second dose of histamine. 

Experiments 5 and 6 : Ephedrine ascorbate produced 
prompt recovery from a sharper histamine contraction 
than that showed in the control, with maintenance of 
a good level of histam'ne antagon'sm after tie seconl 
dose. 

Experiments 7 and 8 : With ephedrine hydrochloride 
there was a decidedly increased histamine contraction 
as compared with the response with either ephedrine 
ascorbate or ephedrine sulfate, as well as delayed re- 
covery. Ephedrine hydrochloride is therefore a bron- 
chiole-constricting agent with no histamine antagonism. 

SUMMARY. — Ephedrine sulfate caused slight inhi- 
bition of recovery from histamine hydrochloride, with 
little or no antagonism to the second dose of histamine. 
With ephedrine ascorbate there was quick recovery 
from histamine and fair antagonism to the second dose 
of histamine. With ephedrine hyidrochloride there was 
an increase of histamine contraction and no histamine 
antagonism, rather constriction. 

GROUP, 3. — Controls for this da\ showed normal 
maintenance of the bronchiolar lumen for thirty min- 
utes and an active secondary resjionse to histamine 
hydrochloride after thirty minutes. 

Experiments 3 and 4 : Experiments conducted with 
calcium ascorbate showed a sharp recovery after the 



Chart 7 (group 3) -Hlstamme-antagonistle action of calcium ascor- 
bate. Experiment 3: Histamine hydrochloride, one minute; calcium 
ascorbate, four minutes (solid line). Experiment 4: Histamine hydro- 
chloride, one minute; calcium ascorbate, four minutes; histamine 
hydrochloride, eleven minutes. 

first histamine contraction, followed by a moderate drop 
and a moderate rise after the second dose of histamine. 
This was more rapid than the response nith edher 
vitamin C alone or sodium ascorbate. 

Experiments 5 and 6: Calcium gluconate showed no 
histamine antagonism ; in fact, it prolonged the action 
of the drug. The bronchiole did not recover from the 
histamine contraction for the whole thirty minutes. 
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SUMMARY. — Calcium gluconate not only did not 
antagonize histamine hydrochloride, but, in fact, in- 
creased contraction of the bronchiole to the drug. Cal- 
cium ascorbate, on the other hand, antagonized his- 
tamine, and the response was quicker than that to either 


Tahle S. Avtihistambic Effect oj Calcium Gluconate 


Test Substance 

Final Con- 
centration 
. of T«st 
Substance 

Time of 
Addi- 
tion 
(Min.) 

Time of 
Observa- 
tion 
(Min.) 

Area 

Arbi- 

trary 

Units 

Percent- 
a/re of 
Oriftinal 
Area 


lixfii'niiioit 5 




Group 3 









0 

6.95 

lOO.O 

Histamine 






hydrochloride 

1:50,000 

1 

3 

2.73 

39.2 

Calcium sluconate 

1,1,000 

4 

6 

2.62 

37.9 




8 

2.79 

40.1 




10 

2.76 

39.7 




13 

2.12 

30.^ 




15 

3.54 

50.9 




18 

3.65 

52.5 




20 

3.68 

52.9 




23 

3.63 

52.2 




25 

3.65 

52.5 




28 

3.62 

52.0 




30 

3.63 

52.2 


Expe 

rimcitl 6 







0 

4.16 

100.0 

Histamine 






hydrochloride 

1:50,000 

1 

3 

1.79 

43.0 

Calcium gluconate 

1:1,000 ♦ 

4 

5 

1.91 

45.9 




6 

1.80 

43.2 

* 



10 

1.78 

42.7 

Histamine 






hydrochloride 

1:50,000 

n 

13 

1.65 

39.6 




15 

1.65 

39.6 




18 

1.79 

43-0 




20 

1.81 

■(3.5 




22 

1.87 

44.9 




25 

1.66 

49.9 




28 

1.83 

43.9 




30 

1.95 

46.8 


vitamin C alone or sodium ascorbate. This is significant 
in view of the conflicting claims made for calcium in 
the treatment of asthma.. It appears from this e.xperi- 
ment that the s 3 Tiergistic effect of vitamin C on calcium 
may be the all-deciding factor in the theraiieutic value 
of calcium in allerg)’. In fact, calcium gluconate may 
produce unfavorable results in the treatment of asthma, 
while calcium ascorbate may be useful. 

GROUP 4. — Controls on this day showed fairly nor- 
mal maintenance of the bronchiolar lumen, as well as a 
prompt response to a second dose of histamine hydro- 
chloride after twenty-seven minutes. 

Experiments 3 and 4: The histamine antagoni.sm of 
benzedrine ascorbate was followed by active dilatation 
of the bronchiole. That this dilatation was active was 
demonstrated by a secondary response to histamine, al- 
though the secondary contraction brought the lumen to 
only a little below normal, and well above the initial 
histamine contraction. 

Experiments 5 and 6 : These tests were all tlie more 
interesting because benzedrine sulfate gave no such 
response as did benzedrine ascorbate; in fact, it pro- 
longed histamine contracl.oii and produced virtually no 
histamine block. Benzedrine sulfate may be considered 
as bronchiole constricting. 

SUMMARY. — In this group of experiments a re- 
markable difference in pharmacologic action is evident. 
While benzedrine ascorbate produced a quick-. recovery 
from histamine contraction, with strong histamine 


block, the benzedrine sulfate showed no histamine an- 
tagonism, and in fact prolonged histamine contraction. 
The implications of this experiment may be important 
in relation to histamine shock. While benzedrine sulfate 
can keep a soldier alert, it ma)- predispose him to 
greater histamine shock, whereas the viiamin C .'•alt 
may protect against histamine .shock. 

GROUP 5. — Experiments 1 and 2: The bronchiole 
used in these controls was sensitive and reacted strong- 
ly to histamine, with poor spontaneous recovery ; after 
twenty-one minutes the bronchiole responded with 
sharp contraction to histamine. The spontaneous re- 
covery from histamine, was only about •44 per cent. 

Experiments 3 and 4 : Epinephrine ascorbate pro- 
duced immediate recovery from histamine, with such 
strong histamine antagoni.sm that the second dose of 
histamine hydrochloride did not prevent continuation 
of the bronchiolar dilatation to over twice the norm.d 
size. 

Experiments 5 and 6. : Epinephrine hydrochloride, 
as was to be expected, produced active recovery from 
histamine contraction, with moderate dilatation of tire 
bronchiole. 

SUMMARY. — One is struck by" the remarkabe .syn- 
ergistic effect of vitamin C on epinephrine. The epine- 
phrine ascorbate showed about twice the bronchiole- 
dilating capacity exerted to epinephrine hydrochloride 
and a much quicker and more active histamine antag- 
oni.sm. 

COMMENT 

W'hen all five groups of experiments are considered, 



Ch^rt 8 fgroup 3^— action of calcium jeJufo- 
nafe. Experiment 5: Histamine hydrochloride, one minute; calcium 
Stuconatc. four minutes ftolld lincl. Experiment (S; Histamine hydro- 
chloride, one minute; calcium irluconate, four minutes? hhtamlne hydro- 
chloride, eleven minutes (line of dote and dathesl. 

it may be .said that viiamin C (nscnrhic acid) has slight 
histamine antagonism in itself, luit when .■serving :i< the 
acid radical for calcium, ejihedrine. benzedrine nr ejiim- 
phrinc, it enhances tlieir histamine antagonism and 
bronchiole-dilating capacity. This is essentially im- 
portant in increasing respiratory ability. 

Ephedrine sulfate and ephedrine hydrochloride r-in- 
strict the bronchioles, while ephtsdrine ascorbate appc.Tr.« 
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to liave some dilating action. Calcium gluconate ex- 
hibits no histamine antagonism ; rather, it produces con- 
traction of the bronchiole, while calcium ascorbate 
shows some anti-histamine action, more than does vita- 
min C alone or sodium ascorbate. Benzedrine sulfate 


Table 9. Autiliistaminr Effect of Bciisrdrinr 
Ascorbate 


Final Con- 

Time of 

Time of 

Area 

Percent* 

centraiion 

Addi. 

Observa- 

Arbi* 


of Test 

tion 

tion 

trary 

Orieinal 

Test Substance Substance 

(Min.) 

(Min.) 

Units 

Area 


E.\-t<crmcnt S 


Group 4 



0 

3.36 

100.0 

Histamine 






hydrochloride 

Bcniedrine 

1 :50,000 

1 

2 

0.87 

25.8 

ascorbate 

1:10.000 

3 

4 

1.40 

41.6 




2 

2.05 

61.0 




11 

2.97 

88.3 




13 

3.07 

91.3 




14 

5.04 

90.4 




16 

5.10 

92.2 




19 

3.01 

89.5 




21 

2.92 

86.9 




24 

2.96 

88.0 




26 

3.11 

92.5 




29 

2.93 

87.2 


E.r/’cn'iii 'lit ■} 







0 

1.77 

100.0 

Histamine 





hydrochloride 

1:50.000 

1 

2 

0.88 

49.7 




3 

0.89 

50.2 

Benzedrine 






ascorbate 

1:10,000 

3''j 

4 

0.90 

50.8 




5 

0.96 

54.2 




7 

0.88 

49.7 




10 

1,11 

62.7 




12 

1.16 

65,5 




17 

2.42 

136.7 

Histamine 






h>*droehlor1de 

1:50,000 

19 

20 

2.42 

156.7 




22 

2.41 

136.1 




25 

2,37 

133.8 




29 

1.53 

86.4 





32 

1.52 

S5.5 


shows no histamine antagonism, but rather prolonga- 
tion of the histamine effect, whereas benzedrine ascor- 
bate displays pronounced histamine antagonism and 
bronchiole-dilating properties. Epinephrine hydrochlor- 
ide shows, of course, strong histamine antagonism, but 
is only about one-half as active as epinephrine ascor- 
bate, which actuall}’ dilated the bronchiole to almost 
twice that produced by epinephrine hydrochloride. 

When approaching such complicated physiological 
derangements as shock and allergj-, one cannot over- 
simplifj' the responsible factor by claiming that shock 
is due to either histamine or adrenalin. The relation- 
ship of both histamine and adrenalin to each other con- 
stitutes the normal balance and every factor supporting 
each must be appreciated in order to better understand 
the restoration of this balance. 

The main contribution of this paper is to point out 
that the amino acids histidine and tA-rosin, supple- 
mented by methionine and choline serve as fundamental 
factors in this balance between histamine and adrenalin. 
Strangel}’ enough, the amino acid histidine which, when 
decarboxylated gives histamine, is an antagonist to 
histamine and can be used clinically to reduce histamine 
over-action. On the other hand, tyramine, the decar- 
boxylation product of the amino acid tyrosine while 
the forerunner of epinephrine, also has antagonistic 
functions to epinephrine. The antagonism between 


chemically similar and closely related substances has 
been strildngly shown by the work of Mcllwain. Organ- 
isms that require pantothenic acid for growth were in- 
hibited b}’ closely related pantothenic acid analogues. 
S nv.lar effects occur between paraminobenzoic acid 
and sulfanilamide and between riboflavin and its ana- 
logues. 

The value of intravenous or intramuscular amino 
acid therapy thus becomes readily apparent. The clos- 
est study of histidine as well as tyrosine will yield rich 
results in therapy. The cases here recorded show the 
clinical use of 4% L(-}-) Histidine monohydrochlor- 
ide in treatment of allergy, from asthma and vasomotor 
rhinifs to migraine. Its use in shock awaits further 
experimental study. 

While histamine received a great deal of attention 
following its demonstration as the factor in anaphylac- 
tic shock and the early work of Dale and Laidlaw, 1910, 
Kutscher, 1910 and Ackerman. 1910, it was not until 
1933 that any therapeut'c use for histidine was found. 
A. G. Weiss and E. Aron described its use in the treat- 
ment of gastric ulcer on the theory that a deficiency of 
the amino acid histidine was concerned in the produc- 
tion and persistence of peptic ulcer. They assumed that 
they confinned this on exper’mental ulcers in 'dogs. 



Ihart 9 (sroup 4). — Histaminc-anfagonhflc action ot bcniedrinc «- 
orbate. Experiment 3: Histamine hydrochloride, one minut^ benie- 
Irinc ascorbate, three minutes, (solid line). Experiment 4: Histam.ne 
lydrochloride, one minute; benzedrine ascorbate, three and a rrai 
sinutes; histamine hydrochloride, nineteen minutes lime ot dots ano 


Wide clinical use followed with favorable results re- 
ported by D. Smith in 1935 and Eads in the same 
year. 

They described that daily injections of 5 cc. of the 
4% solution with the patients on ordinary diet was fol- 
lowed b}' disappearance of the discomfort, fulln^s, 
burning, nausea and vomiting as well as the relief of 
pain and constipation with return of normal appetite. 
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increase of weight and striking roentgenologic iniprove- 
incnt. 

Unfortunately, the explanations for observed clinical 
reactions are frequently kulty and lead to the discredit- 
ing of a procedure that may in itself be useful. Such 


Table 10. ^■liililiistoiiiiiic Effect of Bciiscdriiic Sulfate 
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seems to bq the situation with histidine. While K. A. 
iMartin in 1936 and D. J. Sandweiss in the same year, 
as well as Flood and Mullins showed that results were 
no better than those obtained with alkali and diet treat- 
ment and that there was no constant or marked effect 
on the acid secretion, nevertheless, the fact that histidine 
plays an important role in histamine adrenalin balance 
which is a common denominator in disease escaped at- 
tention. The search for a local gastric explanation of 
histidine effect was necessarily unsuccessful since the 
histidine therapy attacked the problem at its origin in 
the sympatho-adrenal mechanism rather than purely 
locally at the gastric mucosa. 

Goodman and Bearg 1938 showed that histidine has 
no effect whatever on the secretory functions of Pavlov 
stomach dogs, nor does it alter the tonus or movement 
of excised intestine, whereas histamine regularly in- 
creases gastric secretion and is used as a test for that 
purpose. This further supports the thesis of this paper 
that the amino acid histidine does not have the same 
action as histamine, but rather is antagonistic to its 
amine, histamine. 

In the guinea pig, ten milligrams of histidine produces 
immediate and complete relaxation of the intestinal 
contractions provoked by histamine. It also antagonizes 
the stimulation of excised guinea pig uterus by hista- 
mine or pituitrin and generally smooth muscle stimula- 
tion by acetylcholine as shown b}"^ B. N. Halpern in 
1939. One must therefore look to the general anti- 


histamine and histamine adrenalin balance effects for 
the clinical improvement noted from histidine in peptic 
ulcer by Weiss and Aron as well as Smith and Eads. 

How basic the question of histamine adrenalin bal- 
ance can be is exemplified by the illuminating report of 
Moon on the vascular and cellular dynamics of shock. 
■“Exactly similar pathologic alterations were seen in the 
viscera after death from Hg Cl= poisoning, eclampsia, 
intestinal strangulation, acute pancreatitis, bums, and 
after acute infections of unusual severity. They were 
also produced experimentally by a wide variet}" of 
agents. Our observations indicate that circulatory dis- 
turbances of this tj'pe may result from various kinds of 
injury and that in each instance the clinical, physiologic 
and pathologic features are identical in kind.” 

“Surgical or traumatic shock presents these same 
features indicating that capillary atony is a major factor 
in its development. Other factors also are important; 
surgical shock represents the summative effects of the 
disease which necessitated the operation, of psychic and 
neurogenic factors not yet explained, anaesthesia, 
hemorrhage, loss of fluid in the region of the operation, 
and the absorption of products from the damaged 
tissues.” 

Moon and his associates began experiments for the 
dual purpose of testing the effects of absorption from 
damaged tissues and of studying the morphologic 
changes seen in viscera after death by shock. 



Tite 

Charr 10 (group 4). — Histamine>antagonlstic action of benzedrine sul- 
fate. Experiment 5: Histamine hydrochioridc, onc-haif minute; benze- 
drine sulfate, one and a half minutes, (solid line). Experiment 6: 
Histamine hydrochloride, one minute; benzedrine sulfate, two and a 
half minutes; histamine hydrochloride, thirteen minutes (line of dots 
and dashes). 

The method which they devised to determine whether 
the absorption of substances from damaged tissues 
would affect the circulation, was to inject fresh, finely 
ground, muscle pulp introduced into the peritoneal cav- 
ity of normal dogs. This caused progressive circulatory 
deficiency having all the characteristics of shock. These 
did not differ in any particular from the effects of ex- 
tensive burns, histamine, peptone poisoning or ana- 
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phylaxis. Other tissues as brain, liver or kidney and 
wateri" extracts of the tissues mentioned disturbed the 
circulation in a similar manner. 

“By such methods, it was possible to exclude two 
complicating factors from the conditions of experiment- 
ation and evaluate the effects of absorption alone. In 
each instance shock accompanied by hemoconcentration 
resulted from the absorption or the injection of the sub- 
stances mentioned, unaccompanied liy the effects of 
hemorrhage or of anaesthesia." 

The visceral appearances after death were indicative 
of endothelial relaxation in extensive visceral areas. 
Their first group of experiments gave two significant 
results. They provided evidence that absorption of 
products from damaged tissues will produce the com- 
plete syndrome of shock independent of hemorrhage 
and local loss of fluid. They also showed visceral 
changes, — capillo-venous congestion, stasis, edema, ef- 
fusions and petechiae, indicating damage to endothelium 
such as sundry capillary poisons will produce. 

These are fundamentally the train of occurrences in 
anaphylaxis which is indicative of histamine adrenalin 
imbalance with predominance of histamine effect. The 
beneficial effects of intravenous amino acid therapy in 
the form of protein hydrolysates must be viewed not 
only from the standpoint of fluid volume and hypo or 
hyper proteinemia, but also from the angle of histamine 
adrenalin balance with histamine inhibitioins by the 
histidine in the amino acids administered. 

The demonstration that endothelial relaxation was the 
dominant pathologic occurrence with ensuing capillo 
venous congestion, stasis, edema and effusion, could 
also be correlated with calcium and ascorbic acid both 
factors commonly associated with diffusion of fluids and 


intercellular cementum. The fact that calcium ascorbate 
showed histamine antagonism made them valuable ele- 
ments in the picture of antihistamine action. Thus 
histid.ne combined with calcium ascorbate supplied a 
mechanism for controlling histamine overaction and 
stabilizing histamine action. Clinically, the combined 
use of calcium ascorbate and histidine gave better anti- 
allergic effect than either alone. 

Considering the intimate chemical relationship be- 
tween histamine and histidine, one might expect that 
admin' stration of histidine to patients receiving injec- 
tions of protein antigens might lead to increased his- 
tamine output. Yet, in the series of cases here included 
some which were receiving dust and bacterial vaccine 
antigens simultaneously with the histidine injections, 
none showed any sign of increased reactions. Quite the 
opposite occurred. There were no reactions as the 
dosages increased and the patients uniformly reported 
that the first forty-eight to seventy-two hours after the 
injection they felt particularly well and had a feeling of 
increased energj' and were more at ease. It was usually 
on the fourth and fifth day that the common feeling of 
allergic disturbance came more into evidence. This 
could probably be attributed to the metabolic disap- 
pearance of the injected histidine. It was thus possible 
to demonstrate that histidine could be administered with 
benefit to allergic patients. This observation opens uji 
the field of usefulness of histidine not only for allergy, 
but for the whole gamut of pathologic conditions in- 
dicating overaction of histamine ranging from shock to 
intoxications, burns, intestinal strangulation and in- 
fections of unusual severity. 

A graphic representation of histidine relationship to 
histamine adrenalin balance may be drawn as follows: 
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A typical example of normal histamine-adrenalin 
balance could be described as follows: Impulses, per- 
haps from the carotid sinus, actuate the sympatho- 
adrenal system. The discharge of adrenalin stimulates 
the myocardium, liberates glucose from the liver, in- 
creases oxygenation, contracts the peripheral arteries 


GASTRIC SECHLTIOII 

and mobilizes reserve blood from the spleen and otlier 
reservoirs. The increased glucose and oxygen reacts 
with histidine to form histamine, restores m}'Ocardiai 
rhythmicity, dilates the peripheral capillaries, restores 
gastric secretion and smooth muscle contractility. As 
long as this interaction occurs, normal balance prevails. 
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Iwao reports that liislam ne promotes autoinaticit 3 - in 
the isolated ox heart, and in strips from the same, and 
tliat the liistamine content is much greater in the sino 
atrial node and right atrium than in the non automatic 
muscle of the left .atrium and ventricles. He expresses 
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the view that the effects of tissue extracts reported by 
other workers are explicable on their histainine content. 
The adequate supply of the amino .acid histidine is a 
vital factor on its maintenance. Overaction of histamine 
is simultancouslv inhihited b\’ the amino acid itself. It 
is interesting to note that Ackerman and Wassmuth 
found the amino acid argin'ne a specific antagonist to 
histamine. 

The mechanism of histamine adrenalin balance can be 
seen from the experimental work of Went and Martin. 
After removal of the adrenals when the animals be- 
came markedly more sensitive to histamine they also 
become susceptible to anaphylaxis. The predominant 
reaction in both brings a fall in arterial blood pressure. 
Clinicallv, it was curious to observe that allergic patients 
generally showed a low blood pressure. After adminis- 
tration of histidine, the patients showed .slight to mod- 
erate increases in blood pressure, and in one instance 
where the patient had a hypertension of 160 systolic, 
after a series ofhistidine injections, the jiressure rose 
to 200. Those patients who commonly suffered from 
low blood pressure reported a feeling of increased en- 
ergy and ability to carry on their work to a greater 
degree after the administration of histidine. 

Aside from the study of histidine in its relation to 
histamine and its relationship to the sympatho-adrenal 
mechanics, there are the nutritional and blood forming 
properties of the amino acid to consider. 


Histidine is placed by Eaton and Doty in the list of 
amino .acids which yield extra heat on intravenous ad- 
ministration to the dog. The specific dynamic action 
(SDA) amounts to about nine calories per gram of 
extra nitrogen excreted. Histidine is metabolized more 
rapidh' than arginine and has a fifty percent greater 
calorigenic effect. This aspect of energy metabolism 
probably explains the clinical experience of increased 
feeling of energy after the injection parenterally of 
histidine. 

The role of histidine as a gl 3 'COgen former (in the 
rat) and its ability to reduce ketonuria was described by 
Remmert and Butts. Confirming these findings, 
Featherstone and Berg demonstrated that the deposi- 
tion of glycogen was at approximateh- the same rate 
with L( — ) histidine as with equivalent amounts of 
L(-|-) glutamic acid. Since histidine is known to be 
degraded to glutamic acid, the authors suggest that 
their data admit the possibilit 3 ' that L(-{-) glutamic 
acid is formed as an intermediary in the formation of 



Chart 11 (group 5).~— Histaminc'antagonistic action of epinephrine 
ascorbate. Experiment 3: Histamine hydrochloride, one minute; cpinc*- 
phrine ascorbate, three minutes (solid tine). Experiment 4: H staminc 
hydrochloride, two minutes; epinephrine ascorbate, four minutes;; 
histamine hydrochloride, fourteen minutes (line of dots and dashes). 

gl 3 ’cogen from histidine. Gh’cogen formation from 
L(-l-) histidine was less than from the L( — ) isomer 
and of doubtful statistical significance. 

In pregnanc 3 -, the metabolism of histidine appears to 
play a particular role. According to Welle and Effke- 
niann, pregnant as compared to non-jiregnant women 
show greatl 3 ' increased histaminase activit 3 ' of the 
blood. It reaches a peak at seven months and then de~ 
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creases. Histidinuria is a cliaracteristic of normal 
human pregnancy, but is considerably diminished or 
entirely absent in patients with serious symjitoms of 
preclamptic toxemia. In the latter condition, histamine 
appears in the urine and is assumed by Kapeiiar-Adler 
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increase in available histamine, we should get increased 
reactions. The opposite was found in actual practice. 
The liistidine dimini.shed histamine effect. The .second 
point learned from the case histories is that the par- 
entcrally administered effect of histidine is to supply a 
quick-ly metaliolizable amino acid which led regulaVh- 
to a feeling of well being and increa.se in energy. The 
by effects of relief of constipation and improved gastro 
inte.stinal pcristal.si.s was particularly evident in the 
cases of Meniere Syndrome. The beneficial effects of 
prostigmin in these ca.'-e.s might well be due to the same 
type of influence on the gastro intestinal tract. 

1 lie mixed protein ttsed for desensitization was a 
mixed inhalants group and the respiratory vaccine was 
the Lli Lilly U. IL A. preparation. In each case, the 
associated na.sal sinus condition received the customary 
routine care. The addition of histidine to the treat- 
ment gave a clinical improvement in the patient before 
the effects of desensitization could be e.xpectcd to have 
manifested itself. The histidine was given intra- 
muscularly, at the same time that the protein injections 
were made. These were given every fifth day, and in 
some instances, the histidine was given every other day. 
The effects of the histidine were most mariced during 
the first two days and were less apparent thereafter. 
After about ten histidine injections, the parients were 
generally in belter frame of mind and reported a feeling 
of well being that they could recognize as an improve- 
ment over previous periods of desensitization. 

The histidine therapy is not presented either as a 


to be a causative factor in the toxemia of pregnancy. 
Kapellar, Adler and Bo.xer report that the gonadotropic 
hormone arrests the histidase activity of the liver, thus 
apparently affording an e.xplanation for the excretion 
of histidine by pregnant women. I venture to sugge.st 
that the question of dysmenorrhea could be approached 
for study from this angle since histamine may be a 
causative factor susceptible to correction bv adminis- 
tration of histidine. 

Histidine metabolism in pregnancy probably' assumes 
such great importance because of its essential associa- 
tion with blood formation and purine metabolism, both 
of which play such an important role in connection with 
nuclei. 

We see therefore a wide range of physiologic activ- 
ity for histidine and a most useful field for therapeutic 
application which extends from shock and allergy 
through the range of severe infections to normal 
metabolism and pregnancy. 

The case report here tabulated, gives a rapid view 
of an already useful clinical application of histidine 
therapy. 

In reviewing this series of cases, a detailed report of 
the nose and throat findings in each case has been 
omitted for the sake of brevity. The allergic findings 
were brought out to show essentially two points ; one, 
that histidine administered along with protein de- 
sensitization did not increase sensitivity reactions, but 
rather diminished them ; two, that histidine was valu- 
able as an adjunct. 

If the administration of histidine were to lead to an 



Chart 12 (group 5> .—Histamine-antagonistic action of epinephrine 
hydrochloride. Experiment 3: Histamine hydroehloridc» one minute; 
epinephrine hydrochloride, four minutes; histamine hydrochloride, four- 
teen minutes isoiid line). Experiment 4: Histamine hydrochloride, one 
minute; epinephrine hydrochloride four minutes (l.ne of dots 
dashes). i 

substitute for desensitization, or as a cure for allergy, 
but it does have a distinct role as an adjunct in allergic 
therapy as in migraine and Meniere Symdrome. In- 
jections of histidine also produce a feeling of well be- 
ing and energy that should be carefully' considered in 
the care of the post-operative patient and in shock. The 
injections were given intramuscularly; 5 cc of the 4/o 
solution being employed. ^ ' 
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CONCLUSION 


1. A role of therapeutic usefulness of the amino acid 
histidine is indicated in allergic and related conditions. 

2. Histidine is antagonistic to histamine and plays an 
important part in histamine-adrenalin balance in shock. 

3. Histidine produces a feeling of well being and 


energy that could be useful in the care of post-operative 
patients and the treatment of shock. 

4. Further study of histidine enrichment of parent- 
eralh’ administered protein hydrolysates as blood sub- 
stitutes is being conducted. 


BIBLIOGRAPHY 


.■\ron. E. ; Histidine. Presse Med. 2:1195, 1935. 

Ackermann, D. ; Wasniuth, W. : Z. Phvsiol. Chein. 260:155, 
1939. 

Barlow, O. W. ; Beams, .-V. J. : A Comparison of tlie Broncho- 
dilating .'\ction of Several .\nti-AstIimatic .Agents After 
•Anaphylaxis and Histamine Shock In The Guinea Pig. J. 
Pharmacol. & Exper. Therapy. 47:111, 1933. 

Cameron, MA M. ; Tainter, M. E. : Comparative Actions of 
Sympathomimetic Compounds : Broncho-Dilator .Actions in 
Bronchial Spasm Induced by Histamine. J. Pharmacol. & 
Eper. Thcrap. 576:152, 1936. 

Cantarow, -A. : Calcium Metabolism and Calcium Therapy, 
ed. 2. Philadelphia, Eea & Febigcr, 1933, 

Co Tui; Burstein. C. L. ; Wright, A. M. : The Effect of Sym- 
pathectomy On The Sensitivity To Adrenalin of The Bron- 
chioles. J. Pharmacol. S: Exper. Therap. 58:33, 19.36. 

Dale, H. H.; I.aidlaw. P. P.: Histamine Shock. J. Physiol. 
52:355. 1918-19. 

Dale, H. H. : Croonian Lectures on Some Chemical Factors 
In The Control Of The Circulation. Lancet 1:1179. 1238, 
1285, 1929. 

Eads. J. T. : Histidine. .Amer. Journal Digestive Diseases 
2:391, 1935. 

Eaton, .A. G. ; Doty, J. R. : J. Nutrition 21:25-34, 1941. 

Fe.atherstone, R. M.: Berg, C, P. : J. Biol. Chem. 146:131-30, 
1942. 

Flood, C. -A.: Mullins: Histidine. .Am. J. Dig. Diseases 3: 
289, 1936. 

Freeman, N. E. : Decrease in Blood Volume .After Prolonged 
Hvperactivity Of The Sympathetic Nervous System. Amer. 
J.'Physiol. 103:185, 193.3. 

Hanzlik, P. J. : Basis of .Allergic Phenomena. J.A.M.A. 82 : 
2001 (June 21), 1934. 

Hazard, R. : Compt. rend. .Acad. d. sc. 196:1690, 1933. 

Iwao, T. : Fukuoka .Acta Med. 31:27, 1938. 

Jackson, D. E. : The Peripher.al Action of Certain Drugs 
with Special Reference to the Lungs. J. Pharmacol. & Ex- 
per. Therap. 4:291, 1913. 

Jonnard, R. : Ruskin, S. L. : Etude physico-comparee du glu- 
conate, du sel dc calcium de la vitaniine C et de la vita- 
mine C. Compt. rend. Soc. de biol. 28:266, 1938. 

Kapeller-Adler, R. J. Obstet. Gynaecol. Brit. 48:141-54, 1941. 

Kapeller-.Adler, R.; Boxer, G. : Biochem. Z. 293:207, 1937. 


Macht, D. 1. ; Ting, G. C. : Response to Drugs of Excised 
Bronchi from Normal and Diseased Animals. J. Pharmacol. 
& Exper. Therap. 18:111, 1921. 

Macklin, C. C. : Musculature of Bronchi and Lungs. Physiol. 
Rev. 9:1, 1929. 

Martin, K. A.: Histidine. J.A.M.A. 106:1468, 1936. 

Mcllw.ain, H. : Brit. J. Experimental Pathology. 23:95-102, 
1942. 

Mcllwain, H. : Briit. J. Experimental Patbologv. 22:148-55, 
1941. 

Moon, Virgil H. : The Vascular and Cellular Dynamics of 
Shock. Monograph Blood Substitute and Blood Transfusion. 
Stuart Mudd and Wm. Thalhimer, Charles C. Thomas, 
Publisher, 1942. 

Pottenger, F. M. : Etiology of Asthma in Its Relationship to 
Various Systems Composing Pulmonary Neurocellular Mech- 
anism with Physiological Basis for Employment of Calcium 
in Its Treatment. Am. J. M. Sc. 167:203, 1924. 

Rcmmert, L. F. ; Butts, J. S. : J. Biol. Chem. 144:19-46, 1942. 
Ruskin, S. L. : Studies on Parallel Action of Vitamin C and 
Calcium. .Am. J. Digest. Dis. 5:408, 1938; Studies in Cal- 
cium Metabolism : Further Contribution to Comparative 
Studies of Physico-Chemical Properties of Gluconate and 
Cevitamatc of Calcium and of Vitamin C, ibid. 5:676, 1938; 
Contribution to Study of Grippe Otitis, Myringitis Bullosa 
Hemorrhagica and Its Relationship to Latent Scurvy. Laryn- 
goscope 48:327, 1938; Calcium Cevitamatc in the Treat- 
ment of Acute Rhinitis. .Ann. Otol., Rhin. & Laryng. 47 : 
502, 1938; Influence of Vitamin C on the Anti-Histamine 
Action of Various Drugs. Archives of Otolaryngology 36: 
853-873, 1942. 

Ruskin, S. L. ; Silberstein, M.e The Influence of Vitamin C 
on the Therapeutic Activity of Bismuth, .Antimony and the 
Ar.senic Group of Metals, M. Rec. 153:327, 1941. 

Sandweiss, D. J.; Histidine. J.A.M.A. 106:1452, 1936. 

Selyc, H. : The Alarm Reaction. Cyclopaedia of Med. Surg. 

& Specialties. Phila., F. A. Davis Co. XV 15-38, 1940. 
Smith, D. : Histidine. Brit. Med, Journal 2:154, 1935. 

Sollman, T. : A Manual of Pharmacology. W. B. Saunders 
Co., 1943. 

Sollman, T. ; Glbert, A. J. : Microscopic Observations of 
Bronchiolar Reactions, J. Pharmacol. & Exper. Therap. 61 : 
272, 1937. 

Weilc, E. ; Effkemann, G. : Arch. Gynakol. 170 -.82-9, 1940, 
Went. A. ; Alartin, J. : Scrum Sensitization. Arch. E.xper. 
Path, in Pharmacol. 193:.308, 19.39. 



222 


VoLl-'Mt 11 

N't'MftJR 7 


Name 

1 7\.H. 

2 E.n. 

2 G.C. 

4 J.L. 

5 F.C. 

r. i..n. 

7 J.H. 

8 L.R. 

9 R.W. 

10 J.S. 

11 S.R. 

12 H.H. 

13 P.H. 


A.mkrican Journal of DiGKSTfvu Diseases 

CASE REI’OKTS 


Sr-r 

F 

Age 

25 

Chief Com/'lainl 

* 

PcT.sistcin siicczinp: 
watery iia^al discharge. 

I lay Fever. 

Allergic 

IJust 

Feathers 

Egg White 
Chocolate 

Milk 

Treat meal 

•3-)- Mi.xeil Protein and 
1 + respiratory mi.'cture, 
I'i' Histidine, 

2+ 

2+ 

Reaction 

-Sneezing ceased after 
third injection. Has 
feeling of well being 

F 

38 

Chronic Simuili'. 
Post-nasal dri)) 

.•\stlinia 

llust 

Milk 

Feathers 

Chocolate 

Mix-ed Protein and IJreathing easier. 

jT '■espiratory mixture. .Asthma relieved. 

4+ Histidine. Rt. antrum .More “pep"; post- 

■P washed-neg. nasal drip diminished. 

F 

35 

Post-nasal drip with 
odor. Pleadachc-- ; pain 
in knees and elbows; 
pencrallv tired. 

Chronic .Asthma. 

Sensitive to eggs, yjixal Protein and 

feathers (in child- respiratory mixture. 

Histidine. 

Kt .\ntrotomv. 

4-f 

Headaches ceased. 
Tired feeling gone. 
General feeling of 
well being. .Asthma 
relies cd. 




Received desensitiza- 
tion iircviou-Iy 
without relief. 


M 

59 

Chronic Sinusitis 

Asthma 

Feathers 

Oust 

Milk 

3-F Mixed Protein and 
2+ resjiiratory mi.xture. 
2-f- Histidine. Left an- 
trum washed three 
times. 

Breathing easier. 

Feels better than he 
ha.s in five years. 

F 

35 

Hay Fever. Sneezing- 
nasal obstruction, 
uticnrial attacks. 

Generally allergic to Histidine Cal. Cev- 

foods and inhalants. itamate. 

Had several courses 
of dcsensitization at 
various liamls with- 
out benefit. 

Feels much better. 
Xasal membrane less 
congested ; sneezing 
and coughing greatly 
diminished. 

M 

41 

Recurrent colds 

Xasal ohstmetion; 
post-nasal "dmp". 

Dust 

Feathers 

3-f Mixed Protein and 
2+ respiratory mixture. 
Histidine. 

Feeling of well being; 
[Kist-nasal drip disap- 
peared; nasal obstruc- 
tion improved. 


51 

Sneezing; nasal 
obstruction : stulTincss 
in ears ; rhinorrhea. 

Dust 

4-f Dust (cone.) 

Histidine. 

Breathing easier. 

Feels better than with 
any other medication 
he has taken. 

F 

41 

Severe migraine 
headaehes 

Dust 4-}- Histidine. 

Feathers 4 -}- 

Chocolate 4 -f- 

Sulfathiazolc severe 
reactions. 

Color improved. 
Headaches not as 
severe or as often. 
Longest period of 
freedom from attacks. 

M 

1(5 

Asthma (since early 
cliildhoodl pnst-na.sal 
drip 

Dust 

Feathers 

Milk- 

Chocolate 

Egg White 

4-f Mixed protein and 

4-f respiratory mi.xture. 
4-f Histidine. Both an- 
2-f trums wa5hcd-4x. 

2-f 

Face cleared. Eczemic 
patches disappearing. 
.Asthmatic attacks 
le.-s frequent. 

M 


Xasal obstruction 

Dust 

Feathers 

Chocolate 

Jdilk 

4-f Mixed protein and 

2-f respiratory mixture. 

1 -f Histidine. 

1-f 

Feeling of well being. 
Xasal obstruction 
relieved. 

M 

50 

Nasal obstruction; 
.sneezing: watery 
nasal discharge 

Dust 

Chocolate 

3-f Mi.xed protein and 

1-f re.s|)iratory mixture. 
Histidine. 

Generally improved. 

M 

55 

Pain in left arm 

Pain in right knee 

Muscle tonus dis- 
turbance 


Ganglion application. 
Histidine. 

Able to move arm 
much easier. Gener- 
ally, feeling of well 
being. 

F 

15 

Vasomotor Rhinitis 
since age of five. 

Severe nasal obstruction. 

Dust 

Most foods 

4-f Ali.xed protein and 
respiratory mixture. 
Histidine. 

Breathing easier. 

Nasal obstruction 
greatly relieved. 
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CASE REPORTS— 



.Vn»ir 


At/i' 

C/iiV/ Com/'/nnil 

Allergic to 

Treatment 

Reaction 

1-1 R.R. 

♦ 

F 

21 

Susceptible to cold.s : 
msal obstruction; 
rash on liaiuls. 

Dust 

Furs 

Chicken 

Cauliflower 

Peas 

Wh, Potato 

■1+ 

2- F 
3+ 

3- }- 
3+ 

Mixed protein and 
respiratory mixture. 
Histidine. 

Feels better than she 
has for some time. 
Rash on hands disap- 
peared. 

15 A.r. 

M 

25 

Nasal obstruction. 
Rliinnrrlica. Hay Fever 
— 9 vrs. Recurrent 
nasal polypi. 

Wheat 

Feathers 

Dust 

Orris Root 
Tobacco 

1+ 

4 + 
2+ 

Mixed protein and 
ri'-pirntory mixture. 
Hkstidinc. Removal 
of polypi. 

General feeling of 
well being. Dimin- 
ished rhinorrhea. 

lo V.S. 

F 

42 

Nasal obstruction: 
sneezinp: repeated 
colds. 

Feathers 

Egg White 
Chocolate 

Coffee 

Dust 

4+ 

2+ 

2-4- 

2+ 

4-f 

Dust (cone.) 
Respiratory mixture. 
Histidine. 

Sneezing ceased. 
Feeling well. Na.sal 
obstruction relieved. 

17 S.D. 

F ' 


Noise and stuffiness 
in riplit ear; severe 
attacks of vertipo and 
deafness (3[errierc 
Syndrome) 

Not allergic 

■ 

Histidine inflation. 

Better reaction than 
to previous therapy 

IS n.T. 

F 

40 

Noise in ripht car: 
severe attacks of 
vcrtijio and deafness 
(reepured hospitaliza- 
tion and study) 

^feniere Syndrome. 

Not allergic 


Histidine with pros- 
tigmin 1-2000 tubal 
treatment. 

Feeling of well being. 
Constipation relieved. 
Normal peristalsis; 
rcM'ef of attacks 
following therapy. 

1') W'.K. 

M 

68 

Stiffness of neck 

Weakness of voice 

Nasal obstruction 

Not allergic 


T-Iistidine ganglion 
treatment 

Relief of stiffness. 
Improvement of 
aphonia. Feeling of 
well being. 

20 A.R. 

F 

42 

Hay Fever; recurrent 
colds : nasal obstruc- 
tion ; tiredness. 

Ragweed 

4+ 

Histidine. 

Cal. Cevitamate. 
Nasal treat. 

Relief of nasal ob- 
struction and feeling 
of energy recovery. 

21 J.R. 

M 


Severe itching of car 
and rectum. Eczema 
of auditory canals. 

Dust 

Feathers 

Chocolate 

4-F 

34- 

34- 

Mixed protein and 
respiratory mi.xture. 
Histidine. 

Itching lessened. 

Blood pressure rose 
from 160/110 to 
200/140. Therapy 
stopped. 

22 T.P. 

F 

41 

Sneezing: nasal 
obstruction ; post 
nasal "drip". 

Du.st 

Milk 

Egg White 

44- 

44- 

4-t- 

Mixed protein and 
respiratory mixture. 
Histidine. 

Sneezing diminished. 
Nasal obstruction has 
disappeared. Feels 
well and better than 
customarily. 

23 C.B. 

F 

38 

Has bad during last 7 
mos. recurrence of 
herpes of upper lip and 
nostril with sc'vcrc 
vasomotor imbalance 
with flusblng and 
spotting of skin. 

Reacts strongly 
protein tests. 

to all 

Histidine. 

Has had years of 
previous treatments 
of wide variety with 
strong reactions. Had 
best effects from 
Histidine. 

24 l.n. 

F 

45 

Headaches : generalized 
tired feeling: periodic 
nasal obstruction. 

Not allergic 


Histidine. 

Nasal treatment. 

.•\ttack of diarrhea 
and kidney stone colic. 
Therapy discontinued. 

25 R.B. 

F 

35 

Pain in right max- 
illary region. Eczema 
of external auditory 
canals. 



Histidine. 

Rt. antrum washed. 

Relief of maxillary 
pain and improve- 
ment of eczema. 

26 J.H. 

31 

39 

Rt. migraine headache, 
8-10 years. 

Nasal obstruction. 

~ 


Ganglion block, 
Histidine. 

Rt. antrum wash- 
negative. 

• Marked relief of 
migraine attacks. Has 
had only few mild 
attacks since treat- 
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The Role of the Fat Soluble Vitamins A and D in Nutrition* 

The Requiroincnls of Vitamin A 

ISy 

JACOn liUCKSTElX. .M.D.f 

MW SfrtlK. N. 'i. 


THE REOUIREMEXTS OF VITA.MIX A 

T here is some clifTercnce of o[)inion as to the 
in'niiniim requircinenls of vitatuin A necessary for 
the human organism. Using tiie amount of vitamin A 
necessary to prevent hemeralopia in the adult, Booher 
{Booher. L. E. I'llamiii A Requirements and Practi- 
eal Recommendations jor I’itamin A Intake, J.A.M.A. 
110:1920, 193S) found that in the adult twentt’ to 
thirty International Units per kilo were essential. Thus 
for an adult weighing seventy kilos (150 Ihs.) the 
minimal rerjuirements per day would he between 1,400 
to 2.000 units. For the growing child demanding addi- 
tional vitamin A to cover the requirements of growth 
Booher suggested 6,000 to S.OOO units per day and 
5,000 units per day for the pregnant or nursing woman, 
jeghers (Jeghers, II. The Degree and Prc~ealcncc of 
Vitamin A Deficiency in Adults scilh a Note on Its 
E.rperimcntal P) oduetion in Human Beings, J.A.M.A. 
109:756, Sefit. 4. 1937) on the basis of his experi- 
mental work with medical students stated that a larger 
amount of vitamin A. namely 4,000 units per day, was 
the essential minimum. He furthennore recommended 
that the minimum quantity, as a factor of safety be 
6,000 units per day. The larger amount obviously givc.s 
increased assurance that the requirements of health 
will be met. and is particularly' preferable since there 
is no evidence of any toxic cflects from the larger 
dosage. 

The Technical Commission for the Study of Kutrition 
of the Health Organization of the League of Nations 
has recommended 2,000 to 4,000 units a day for an adult 
and an amount equalling 6,000 to 8,000 units a day 
for growing children between the ages of two and 
fourteen years. This amount of vitamin A may be best 
obtained from milk, eggs, butter, green leafy vegeta- 
bles. as well as a liberal supply from fish liver oils. 
The amount of vitamin A recommended for pregnant 
and nursing mothers is a minimum of 5,000 Interna- 
tional Units a day. also to be obtained from the foods 
mentioned as well as supplementary amounts from the 
addition of fish liver oil to the daily diet. 


Tlie Xational Research Council (Recommended 
Dietary and -Allowances, page 3, Alay, 1941 ; Commit- 
tee on Foods and XiUntion) published the following 
table of Daily Requirements of \htaniin A ' 

MAX (70 Kg.) 5,000 lut. Units 

WOMAX. (56 Kg ) 5,000 

Pregnancy, latter half 6,000 

Lactation . 8,000 

CHILDREX 

Under 1 yearT 1,500 


• Continued from June issue 

tAssistant Professor of Qinical Medicine, Cornell UnivcrMt^* Medical 
College. 


1-3 years* 

2,000 

4-6 y'cars . . . 

2.50) 

7-9 years . . 

. 3,500 

10-12 years . . . 

4,500 

GIRL,S 

13-15 years 

5,000 

16-20 years 

5,000 

BOA^S 

13-15 years 

5,000 

16-29 y'ears . 

. 6,000 

Liberal amounts of vitamin -A 

should also be sup- 


plied to the infant particularly if artifically fed or pre- 
maturely born, one of the reasons being that the liver 
of the newborn contains only minimal amounts of 
stored vitamin A. 

The significance of ample vitamin .A intake well 
above the minimal requirements for the promotion of 
superior ])hysical development is summarized by Sher- 
man as follows; 

“The evidence now at hand in the case of vitamin 
,A. indicates that those dietaries giving the best resulU 
are those whose vitamin .A values are several fold 
higher than the intakes which would just cover the 
readily demonstrable actual need. To obtain the fullest 
measure of benefit, in the experiments of Mellanby 
and Green, requires four times the intake of vitamin A 
value which sufficed to support nonual growth and 
every appearance of normal licalth. In Batclielder's in- 
vestigat’on of the influence of the different levels of 
vitamin A feeding upon the nutritive w elfare of experi- 
mental animals throughout their lives and into the 
second generation, it ajipeared that the best all round 
results were obtained only when the vitamin A value 
of the food was four times as high as was demonstrably 
necessary to support normal growth and all the visilile 
indications of good health ” 

The importance of a rich store of vitamin tor 
survival was shown by Sherman and Cammack I Slier 
man. H. C. and Cammack, M. L. A Quantitative Sttid\ 
of the Storage of Vitamin A. J. Bio!. Chem. 6S 69-74 
1^26) on the basis of the following experimental ob- 
servations. If rats of the same age were maintained on 
diets containing different levels of vitamin A. those 
animals surMved the longest after the withdrawal ot 
vitam n .A w hose previous diet had contained the larger 
amount of the vitamin, although the relationship did 
not exhibit an accurate arithmetical proportion. The 
important fact is that increased amounts of vitamin A 

• Requirement may be less if pro\idcd as Vitamin Ar ^ 

vided chiefly as the pro \icamm carotene. 

t Needs of Infants increase from month to month. The amounts gt 
arc for approximately 6 8 months - 

J Allowances are based on needs for the middle year in each gr p 
(as 2, 5, 8, etc ) and for moderate acnvit>* 
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in the diet, do ciicournge the layinij up of a more am- 
ple reservoir of tin’s food factor, which may be drawn 
upon in times of increased need or delicient intake. 

An indication of the desirability of ample adminis- 
tration of vitamin A in the newborn is indicated by the 
fact that the reserves of the vitamin dnriii" this period 
arc ipiite low tnaiiii, ll\ J. TriJuanissiou of Vila- 
nifn .-J /root Parents to I'oiou; in Mommats: E^cct of 
the Lhvr Rrsenrs of the Mother on the Transmtssion 
of J'itaviir, el to the Foetal and the Suckliiifl Rat. 
Ih'ochem. J. 2S:2141. IPS-}). l'>:inn showed that there 
was some relationship between the amount of vitamin 
A in young rats at ilie end of the suckling period and 
the vitamin A reserve of the mother. 

There is no evidence at the present time that large 
amounts of vitamin A well in excess of the accepted 
requirements are capable of producing any harm. 

The value of rich sources of vitamin A as supple- 
ments to our u.su.al diet, is shown by the following 
facts. Left to their ordinary choice, families spending 
the same amount of money for food, may show a great 
difference in the amount of vitamin A in the foods pur- 
cha.«ed. being four to five times as great with some 
families as with others (Gillell, L. II. and Riee, P. B. 
lujliienee of Ildacation on the Food Ilahits of Some 
.Vcm York Families. X, .-tssoc. for Imfrovincj the 
Condition of the Poor, 19S1). Thus some diets were 
found to contain IF.OOO units of vitamin A. The.>.e 
diets were about twenty-two time.s as rich in vitamin 
.‘\ as other diets which contained only <S(X) units- 

As a result of the education of families in the im- 
portance of various foods in the diet, there was an in- 
crease of 21 percent in vitamin .A content over those 
diets among people who had not received the benefit 
of such instruction. The increased amount of v'tamin 
.A in the diet bore no definite relationship to the money 
spent on food, some of the less costly diets in individ- 
uals who chose wisely containing more vitamin A than 
in the case of many other diets which cost consider- 
ably more but in which the choice of foods was less 
intelligently planned. 

There are other reasons which indicate the value of 
.supi>]ementary additions of vitamin A above and be- 
yond that important for minimal health standards. 
First, is the factor of safety, since excess vitamin A 
stored primarily in the liver, helps to tide over an in- 
dividual when there may be actual depletion in the 
ingestion of available sources of this vitamin. This may 
conceivably occur during periods of illness associated 
jtarticidarly with anorexia and vomiting and disturb- 
ances of absorption from the alimentary tract, as in 
some intestinal disorders. Hyperactivity of the intestinal 
tract, as occurs in various diarrhoeal states may also 
lead to deficient absorption and utilization of vitamin -A. 
A reserve source built up through previous liberal in- 
take of vitamin A may under such circumstances stand 
in good stead, and carry the individual through this 
critical period. 

Secondly, even in the absence of such unpredictable 
vicisbitudes which may make demands on vitamin A 
stored during normal health, an c.xcessivc amount of 
vitamin A intake, may be valuable in maintaining a 


superior slate of nutrition. Batchclder (Batchclder, E. 
L. Nutritional Signifieance of Vitamin A Throughout 
the Life Cyele. Am. J. Physiol. 109:430-435, 1934) 
on the basis of animal experimentation, showed that 
not only the animals themselves but their offspring, 
were benefited nutritionally when the vitamin A intake 
was increased to four times that required for minimum 
standards of physical adequacy. In her experiments on 
rats she noted that with each decrease in the amount 
of vitamin A, there was a definite decrease in survival, 
with slower growth and less weight at all ages. In ad- 
dition there was a definite decrease in the duration of 
reproductive life. 

The Ircatincnt of vitamin A deficiency depends on 
a diet containing sufficient amounts of vitamin A, to 
which may be advantageously added fish liver oils and 
particularly, halibut liver oil commercially prepared 
concentrates. In this manner very large quantities of 
vitamin A may be administered in very small bulk 
and ‘in a readily absorbable form. In the presence of 
definite vitamin A deficiency, the importance of giving 
large amounts of the vitamin in single doses has been 
recognized clinically. Thus in Fisher’s case (Fisher, 0. 
li. .Severe A'ight Blindness Due to Vitamin A Defi- 
ciency. Brit. ill. J. 2:944, 1938) of night blindness in 
a yaning boy. a definite clinical response was obtained 
one hour after the administration of a single dose of 
36.000 International Units of vitam'n .A. This com- 
paratively large amount of vitamin .A was administered 
in four capsules of halibut liver oil. Following this the 
treatment was then continued with the administration 
of four capsules of halibut liver oil, three times a day 
with still further imjtrovement of his visual acuity in a 
darkened room. Mis skin which was originally very dry 
with numerous black keratinous plugs which blocked 
the sweat glands, .showed great improvement. It be- 
came smooth and moist and most of the horny plugs 
disap])carcd. He also gained eight pounds in weight. 

The prompt effect of large doses of vitamin .A in 
the cure of night blindness is alsTD shown in the report 
of Vaillant and Gillis (J'aillant. C. and Gillis, L. Night 
Blindness Treated xeilh Vitamin A. Lancet. 236:149, 
1939). The daily administration of 10,000 Interna- 
tional Units of vitamin A caused improvement of al- 
most total night blindness in a girl in two weeks. 

The disappearance of skin lesions due to vitamin A 
deficiency by the administration of large amounts of 
vitamin A is less jiromitt than is the curative effect in 
night blindness. 

The role of vitamin A in hyiicrthyroidism is of con- 
siderable interest. There is experimental evidence 
which .suggests that the amount of vitanrn in the blood 
is markedly reduced in the presence of exophthalmic 
goiter (IVcndt, II. Ueber Vcrandcruugcn im Karotin- 
F'itamin-.\-IIaushalt helm My.vodcm und hei Kretins. 
Muneh. Med. ll’ehnschr. 82:16/9, 1935). In the treat- 
ment of this disorder MTndt therefore administered as 
much as 50,000 'to 80,000 units of vitamin A three 
limes a day. 

An important reason for increasing the amount of 
vitamin A above the normal requirement in the case of 
pulmonary tuberculosis is shown by the work of Breese, 
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Watkins and McCoord. (Brccsc, B. B., Jr., iratkiits. 
E. aiul MrCnord, rl. B. The Ahsorpfiou oj Vitamin A 
ill Tuberculosis. J.A.M.A. May 2. J912). 

Tliey fniincl in a group of twenty-nine patients sitfTer- 
ing from severe degrees of pulmonary tulierculosis 
with associate;! intestinal symptoms, that liie absorp- 
tion of vit.nnin A was poorer t!ian in a group of nor-, 
mal individuals. Tiie more serious the intestinal symp- 
toms. the more marked was the inab'lity to absorb vita- 
min A. 

In the diet of the individual suffering from pul- 
monary tuberculosis there is thus a good e.Kiierimcntal 
basis for increasing the vitamin A content of the diet. 
In the presence of associated intestinal symptoms the 
vitamin A in the diet should be even more libera! in 
amount. 

While deficiency of vitamin A m;iy well he a factor 
in making the individual a prey to infectious disease, 
the jiroof is not clear that the administration of large 
do.scs of vitamin A during the course of an infection 
has any definite effect on the disease in the absence of 
such primary deficiency. The important fact is that 
every effort .should be made to assure the individual an 
ample supjfiy of vitamin A, in order to avoid a defi- 
ciency state which may secondarily increase the .su.s- 
ccjitibility of the individual to resjiiratory and other 
infect'ons, 

.Mtlrough the imjiortance of vitamin A in nutrition 
is of course unquestioned, tremendous increase in the 
amount, doses in e.Nce.ss of IfXl.OOO units a day have 
produced jiathological changes in the 50 gin. rat for a 
period of one hundred days unless the animal died 
earlier. (Vedder, E. B. and Rosenberg. J. Coiiceriiiiui 
To.ricity of 1'itaiuiu A. /. Xutrilioii. 16:57, 193S). 
Since the average vitamin A requirement of the adult 
is about 5,000 International Units per day, the danger 
of hypervitaniinosis can be ignored. 

Regarding the importance of generous anlounts of 
vitamin A, Booher (Booker, Lela, E. The Vitaiiiiiis: 
Vilaiiiiii A Requirciiieitts and Practical Recoiiiiiieiida- 
tioiis for Vitamin A intake, Pg. 112 and 111, 1939. 
A.M.A.) has written as follows; 

“It is quite generally conceded that the most careful 
control of e.vperimental laboratorj' animals has not 
been rewarded by uniformit}’ of response to graded in- 
takes of vitamin A. This being the case with so well 
standardized an animal as the rat has now come to be, 
one may logically expect even greater physiologic varia- 
tion in the vitamin A requirements of human beings. 
The only practical solution to the problem is to allow 
a generous margin of safetj' over any estimate based 
on studies of human subjects necessarily limited in 
number. . . . 


“It must be concluded that our knowledge of the fac- 
tors which affect the utilization of the vitamin A ac- 
tiviU' of foods and of the phj'siologic conditions which 
may alter these is for the present very limited. Since 
it is customary to evaluate the vitamin .-\ content of 
diets on the basis of biologic assay values as deter- 
mined with laboratory animals (rats) and without re- 
gard to the particular vitamin A or carotene sources, 
the practical solution lies in providing for liberal 
amounts of vitamin A in the human diet. . . . 

“Experimentation with animals has shown quite 
conclusively that liberal alIowance.s of vitamin A over 
and above the daily requirement which will support 
normal dark adajitation. an average growth rate and 
an outward thrifty physical condition, are essential for 
maintaining bodily reserves of vitamin A and for the 
sncce.ssfiil bearing and rearing of young. Experiments 
with animals have shown that a liberal intake of vita- 
min .-\ is also conducive to longeviiv and to prolonging 
the prime of life. . . ." 

\’itamin .A is therefore of crucial importance in nut- 
rition. Xatural vitamin A is more readdy absorbed 
ih.-in its precursors, the carotenes. The fish liver oils 
are an excellent and dependable source of the natural 
vitamin A. The amount of vitanrn A obtainable from 
such sources as green and r’ellow vegetables, milk, 
eggs and butter is considerably less than that in fish 
liver oil. Reinforcement of the.se sources hv fish liver 
oil of standardized potency may therefore at times be 
extremely useful. Halibut liver oil is the richest avail- 
able source of vitamin A. 

An ample supply of vitamin A is essential for opti- 
mal growth, and for the prevention of epithelial meta- 
plasia. wdiich among other alterations of structure, may 
cause pathological changes interfering with nature’s 
defense against infection. Vitamin A is important in 
the maintenance of visual integrity and the prevention 
of the earliest and most subtle evidence of hemeralopia, 
as well as the more serious complications of xeroph- 
thalmia with ultimate blindness. It plavs a major role 
in assuring normal reproductive function. 

Larger amounts of vitamin -A ma_v be essential in 
disorders associated with disturbed intestinal absorp- 
tion, in some infectious processes, in the presence of 
liver patliolog}' and perhaps in thyroid disease with a 
low plasma concentration of vitamin A. When frank 
disorders of a vitamin A deficiency state exist, as ex- 
emplified by the changes described in the text large 
doses of vitamin A are indicated well beyond tho^e 
essential for the maintenance of normal health. 

(To Be Continued in August Issue) 
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A New Test For Gastric Function* 

By 

JUAN NASIO, M.D/ 

ROSARIO, ARCEXTIN'A 


T he exploration of gastric function is of undeniable 
importance for a well establislied gastroenterologic 
disgnosis. There is no riglit to exact from the test for 
gastric function the surct}’ or efficiency we are not in 
eondition to expect from any other method of diag- 
nosis. including those of technical order. On the other 
hand, among the innumerahle funct.'onal tests, let them 
J)e hepatic, pancreatic, renal etc., there does not exist 
any other that can he compared witli the gastric test 
in its importance. 

Lately, the histamine test has permitted a better 
study of the hydrochloric acid and peptic secretion, 
improving the analysis of the gastric juice. Neverthe- 
less. its use has been restricted through fear of gen- 
eral reactions and because at 'other t ines it has to he 
given parenterally. In this respect, we have practiced 
for some time past in the National Dispensary for 
diseases of the digestive apparatus “Priscoh’ au imi- 
dazoline compound, something similar chemically and 
physiologically to histamine and which could constitute 
an excellent stimulant for gastric secretion, and effi- 
ciently replace histamine, without its disturbances hut 
including its advantages. On the other hand, its oral 
application is practicable. 

^lETHOD AND TECHNIQUE 

We carried out a double study on the action of this 
new imidazoline compound, one local and one general 
or parenteral, using in all cases elemental proofs such 
as Erhmann's food test (96.155 cc. alcohol and 275 cc. 
of distilled water) and hydrochloride histamine in doses 
of 1 milligram. We selected patients with apparently 
healthy stomachs and others with already established 
lesions. In all of them we carried out four kinds of 
exams in different periods of time, in some cases tak- 
ing advantage of analysis that had been practiced be- 
fore our experience. The first examination or test, is 
by the use of a simple sound while fasting and a frac- 
tional analysis without any kind of stimulant or food. 
The second exam is by using Erhmann's food test. 
The third exam is by us'ng 1% or 2% solution of 
Priscol if applied orally, or .in an amp. of 1 cc. of 
Priscol solution containing 10 mg. of the substance in 
the case of investigating the parenteral action. 

The technique which we practice in extracting the 
gastric juice and in administering the preparation 
which we have studied is the following: slow and 
smooth introduction of a .simple sound, or better still 
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the gastroduodenal sound, or our modification of the 
triple sound salivogastroduodenal). Having placed the 
sound, the gastric juice is extracted with a 20 cc. 
syringe or in the case of working with the double or 
triple sound by the use of an aspirator. Plaving e.x- 
tracted the first sample of the secretion while fasting, a 
1% or 2% solution of imidazoline to 50 or 100 cc. is 
poured through the sound ; or in tlie case of studying 
the parenteral action an amp. of 10 mg. of Priscol in 
1 cc. solution is injected subcutaneously or intramus- 
cularly. In tlie case of using the local application, it 
is convenient when placing the substance to aspirate sev- 
eral t mes witli tlie object of proper!}’ mixing the stim- 
ulant solution with the gastric juice. From die moment 
the solution is introduced through the sound or the 
substance is injected, we e.xtract samples every half- 
hour u])' to two hours. In each sample the quantity, 
colour, aspect, mocus, blood and bile is studied (when 
using the simple sound) free and total combined acid- 
ity, and lastly a microscopic analysis is carried out. 
Through want of space we have only transcribed part 
of the cases studied and we have considered only 
quantity and free and total acidity. 

LOCAL APPLICATION ACTION 

Basing comparison on the cases already studied, and 
carrying out a comparative analysis on the action of 
the imidazoline solution with respect to Erhmann’s 
food test or hydrochloric histamine test by parenteral 
use, we have come to the following conclusions : — 1 ) 
Introducing through the sound 50 to 100 cc. of a 1 % 
or 2 % Priscol solution in a volume of 300 cc. of 
distilled water, this exercises a remarkable actron on 
the hydrochloric and pepsic secretion of the stomach. 
2) No genera] or local kind of reactions have been 
noticed. 3) Comparing the Priscol oral test with Erh- 
mami s alcoholic food or with cafeine solution, we find 
that it is superior particularly in respect to acid 
values. 4) The gastric secretion obtained by Priscol 
presents a limpid or translucent colorless aspect, con- 
taining mucus abundantly. 5) The highest acid val- 
ues were those obtained in about 120 minutes. 6) With 
respect to the histamine test by parenteral use, the dia- 
gram in general showed a decline and the highest acid 
values appeared more tardily, (x) 

PARENTERAL ACTION 

The parenteral use of Priscol as compared with the 
histamine showed an action resembling the histamine, 
(see table on next page.) Both the quantity of the secre- 
tion as well as the acid values, free and total acidity, were 
in general similar, in some cases in which histamine 
produced a greater free acidity as well as a major 
secretion and in other cases quite to the contrary. 
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.Number ' 


the Priscol produced an acidity and secretional quan- 
tity far superior to that obtained with histamine. 
It is important to note that the maximum of the acidity 
level has been obtained, witliin a time period similar to 
that of histamine, that is between 60 and 90 minutes. 
Among the studied cases recorded were found free acid 
values that oscillated between 0 to 115 cc. n/10 NaOH, 

2-Bcncil 4-5 iwidacolinc or Priscol Test by Parenteral 

Use 


No. Diagnosttc 

Characters 


Time in 

m nutes 




0 

30 

60 

90 

120 

1 

Dyspepsia 

Quantity 

5 

12 

5 

12 

5 



Free acidity 

16 

19 

8 

19 

16 



Total acidity 

20 

28 

12 

28 

20 

2 

Duodenal ulcer 

Quantity 

15 

20 

15 

20 

15 



Free acidity 

38 

80 

105 

80 

65 



Total acid ty 

51 

100 

125 

105 

82 

3 

CJlcerous syndrom 

e Quantity 

20 

10 

25 

10 

17 



Free acidity 

0 

65 

10 

105 

115 



Total aadity 

20 

110 

51 

135 

118 

4 

Gastritis 

Quantity 

7 

3 

3 

7 

7 



Free acidity 

0 

0 

0 

0 

0 



Total acidiC>' 

9 

8 

6 

12 

]4 

5 

Duodenitis 

Quantity 

45 

30 

15 

20 

25 



Free acidity 

89 

65 

91 

54 

0 



Total acidity 

120 

90 

120 

66 

26 

6 

Hypochylia 

Quanmj 

10 

15 

20 

10 

10 



Free acidity 

0 

0 

0 

15 

10 



Total acidity 

21 

28 

22 

30 

22 

7 

Duodenal ulcer 

Quantit> 

20 

8 

10 

10 

5 



Free acid ly 

0 

0 

26 

70 

46 



Total acidity 

10 

20 

36 

101 

70 

8 

Gastric allergy 

Quantity 

8 

10 

11 

13 

8 



Free acidity 

0 

0 

10 

30 

19 



Total acidity 

5 

20 

20 

44 

29 

9 

Duodenal ulcer 

Quantity 

n 

30 

35 

8 

12 



Free acidity 

0 

0 

0 

0 

26 



Total acidity 

10 

12 

13 

7 

33 

10 

Colitis, h>pcr. 

Quantity 

20 

25 

25 

15 

15 


aesthesic syndrome 

Free acidity 

60 

0 

55 

40 

30 



Total acidity 

82 

30 

70 

61 

60 

11 

Abdominal ptosis 

Quantity 

10 

10 

5 

7 

14 



Free acidity 

0 

0 

0 

0 

0 



Total acidity 

15 

20 

10 

15 

9 

12 

Cholecystitis 

Quantity 

25 

10 

20 

20 

25 



Free acidity 

0 

0 


43 

20 



Total acidity 

16 

22 

60 

60 

36 

13 

Colitis 

Quantity' 

13 

15 

7 

11 

14 



Free acidity 

0 

0 

0 

• 0 

0 



Total acidity 

5 

5 

U 

14 

14 

14 

Ulcerous syndrome 

Quantity 

20 

20 

5 

12 

10 



Free aadily 

85 

40 

30 

75 

56 



Total acidity 

113 

52 

42 

85 

81 

15 

Periduodenitis 

Quantity 

9 

10 

8 

6 

5 



Free acidity 

0 

0 

4 

18 

19 



Total acidity 

7 

5 

12 

26 

24 

16 

Colitis 

Quantity 

10 

15 

30 

15 

20 



Free acidity 

0 

0 

15 

47 

34 



Total acidity 

14 

12 

36 

67 

48 

17 

Duodenal ulcer 

Quantity 

20 

15 

18 

15 




Free acid ty 

0 

0 

0 

0 




Total acidity 

13 

10 

7 

1 1 


18 

Ulcer of the small 

Quantity 

40 

7 

6 

5 

10 


curvature 

Free acidity 

21 

19 

8 

9 

8 



Total acidity 

33 

U 

5 

2 

6 

19 

Lumbago 

Quantity 

8 

9 

14 

10 

7 



Free aadity 

0 

14 

42 

19 

17 



Total aadity 

8 

19 

45 

25 

23 

20 

Duodenal ulcer 

Quantity 

11 

20 

25 

22 

20 



Free acidity 

15 

28 

45 

32 

30 



Total acidity 

21 

37 

54 

40 

32 

21 

Paralysis of the 

Quantity 

6 

6 

7 

10 

10 


right steno eUudo 

Free acidity 

0 

0 

22 

35 

38 


mastoidons 

Total acidity 

12 

13 

34 

60 

68 

22 

ChoIec>stitis and 

Quantity 

9 

10 

12 

11 

10 


Gastric atrophy 

Free acidity 

0 

0 

5 

6 

3 



Total acidity 

6 

7 

12 

12 

10 

23 

Megacolon 

Quant ty 

15 

10 

14 

15 

10 



Free acid ty 

10 

18 

25 

24 

22 



Total acidity 

19 

26 

33 

30 

29 

24 

Duodenal ulcer 

Quantity 

10 

12 

10 

14 




Free acidity 

0 

0 

0 

20 




Total acidity 

18 

20 

12 

35 


25 

Colitis, iTitable 

Quantity 

16 

6 

17 

10 

10 


colon 

Free ac dity 

0 

10 

22 

35 

38 



Total acidity 

12 

J3 

34 

60 

bO 

26 

Ulcer of the juxta* 

Quantity 

15 

10 

18 

15 

10 


cardiac region 

Free acidity 

15 

23 

34 

50 

28 



Total acidity 

35 

38 

40 

57 

35 

27 

Gastritis 

Quantity 

10 

15 

25 

10 

10 



Free acidity 

0 

0 

0 

15 

10 



Total acidity 

21 

28 

22 

30 

22 

28 

Gastric ulcer 

Quantity 

20 

25 

19 

15 

10 



Free aadity' 

15 

30 

48 

35 

2B 



Total acidity 

27 

43 

56 

49 

39 

29 

In observ’aiion 

Quantity 

IB 

20 

25 

10 

14 



Free acidity 

10 

18 

32 

38 

25 



Total acidity 

19 

25 

43 

50 

43 


the values of 30 to 60 being more frequent. It is a 
detail of much interest that in several cases of "so- 
called anacidity histamine resistent — we .obtained 
with Priscol, free hydrochloric acid. TJie diagram re- 
sults on gastric acid obtained with Priscol solution 
either orally or by parenteral use are in part similar to 
those of Adams (1) or Stalder (2). 

CONCLUSIONS 

J) The hydrochloric solution of 1% or 2% 2-Bcnci! 
4-5 imidazoline (Priscol) in a volume of 300 cc. of 
distilled zvatcr given through the sound or the same 
preparation given in an amp. of 10 mg. is capable of 
producing diagrammed gastric secretion of such value 
that the practice constitutes an c.rcellcnt method for the 
test on gastric functioning. 

2) The gastric secretion obtained by local applica- 
tion (sounding) is far superior in quantity and qual- 
ity to that obtained by Erhmann’s food test or by 
cafeinc but inferior to zehat is obtained by histamine 
in injections. 

3) The highest acid values obtained zoith the oial 
test arc those obtained in behveen 90 and 120 m.n- 
uates, zvhilc ii’ith histamine they appeared behveen 30 
to 90 minutes. 

4) By injecting 10 mg. of Priscol the parenteral 
zvay, a secretion is obtained zvhtch is very supciior in 
quantity and quality to the alcoholic food test, cafeinc 
or Priscol secretion and similar to that obtained with 
hydrochlor c histamine. 

5) The highest acid values obtained with the par- 
enteral te.si appeared behveen 60 and 90 minutes, that 
is to say, in periods similar to those in the histamine 
test but the acid values were very much more prema- 
ture than those obtained zvith foods by local applica- 
tion. 

6) The test that zve shall call '‘imidazoline or 
Priscol ofjers a good method for c.rauiining the gas- 
tric secretion. It has the same advantages as those by 
histamine zvithout determining the general or local le- 
actions of the former. 


Time in—zrkkii 't//c highest free and total acidity has 
been pioduccd 


No. 

Minutes 

Free ac. 

Total ac. 

No 

Minutes 

Free ac 

Towl 

1 

30 

19 

28 

16 

90 

47 

67 

2 

60 

105 

125 

17 

90 

0 

It 

3 

120 

115 

118 

18 

30 

21 

33 

4 

120 

0 

14 

19 

60 

42 

45 

5 

60 

91 

120 

20 

60 

45 

57 

6 

90 

15 

30 

21 

120 

38 

68 

7 

90 

70 

101 

22 

90 

6 

12 

8 

90 

30 

44 

23 

60 

25 

33 

9 

120 

28 

33 

24 

90 

20 

35 

10 

60 

55 

70 

25 

120 

38 

60 

ll 

90 

0 

15 

26 

60 

34 

40 

12 

90 

43 

60 

27 

90 

15 

30 

13 

90 

0 

14 

28 

60 

48 

56 

14 

90 

75 

85 

29 

90 

38 

50 

15 

90 

16 

26 







SULMMARY 

Hydrochloride of 2-BenciI 4-5 imidaroline (I’riscol) ; 
a new chemical compound whose stimulant action on 
gastr c .secretion has been tested a.s well by oral as by 
pai enteral administration on a group of more than 70 
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gastrointestinal patients. The results obtained and an- 
alyzed comparatively with other classes of chemical 
substances, also stimulants of gastric secretion, such as 
alcohol or histamine, show that this substance whether 
applied locally or by parenteral use determines the ap- 
pearance of a gastric secretion superior in quantity 
and quality to that obtained by Erhmann’s food te.st 
or by cafeine, and very similar to that obtained by 
the histamine test without causing its disturbances. 

A solution of 1% or 2/r of this substance, in 300 
cc. applied locally or in doses of 10 mg. by parenteral 
use, constitutes an excellent method for gastric re- 


search by its easy administration as well as being 
harmless. 

Note: The substance used by us. or say, hydro- 
chloric of 2-Ecncif 4-5 imidazoline, is a compound 
synthesized in Switzerland in 1939 by Hardman and 
Isler and registered bv Ciba under the trade name of 
“Priscol’'. 
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The Effectiveness of Different Culture Media in the Isolation of 

Enteric Microorganisms* 
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I N MANY cases of enteric infection the cause of the 
disease can be determined by means of microbi- 
ological methods, such as cultural and serological ex- 
aminations. This holds true particularly in such mala- 
dies as typhoid fever and paratyphoid infections, as well 
as amebic and bacillary dysentery. In other instances, 
however, these procedures fail to clarify the etiology of 
the illness. This is’ due in part to the fact that intestinal 
infections may be caused by microorganisms as yet un- 
known, for instance, in epidemic diarrhea of the new- 
l_v-born. In other cases, bacteriological e.xamination re- 
veals the presence of bacteria whose pathogenic sig- 
nificance is by no means fully elucidated. To this group 
of “doubtful” pathogenic organisms belong such species 
as B.' proteus, B. pyocyaneus, B. morganii, and the 
members of the paracolon group. Investigations carried 
out during the last few years indicate that these organ- 
isms may play a far greater role in infectious diarrhea 
than has been previously anticipated. In a subsequent 
paper we shall present the clinical aspects of diarrheal 
disease in infants and children. 

Considerable advances have been made during recent 
years in the methods used for isolation of enteric patho- 
gens. Three culture media seem to be particularly ef- 
ficacious for this purpose. (1) Bismuth sulfite agar of 
Wilson and Blair for the isolation of typhoid and cer- 
tain paratyphoid bacilli; (2) desoxycholate-citrate 
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(DC) agar; and (3) Salmonella-Shigella (SS) agar 
for the isolation of various enteric pathogens. Further- 
more, attempts have been made to overcome the diffi- 
culty encountered in the recovery of these organisms 
from fecal specimens which cannot be examined im- 
mediately. It is the purpose of preserving or enrich- 
ing fluids to allow for the survival of the pathogenic 
bacteria. 

It seemed of interest to determine the usefulness of 
these different culture media for the isolation of path- 
ogenic and “doubtful” pathogenic enteric organisms. 
The results of our investigation are presented in this 
paper. 

MATERIAL AND iMETHODS 

The following culture media were used: (1) Endo 
agar (Difeo) ; (2) MacConkey agar (Difeo) ; (3) 
desoxycholate-citrate (DC) agar (Baltimore Biological 
Laborator}'') ; and (4) Salmonella-Shigella (SS) agar 
(Difeo). In addition, the enriching fluid described 
by Bangxang and Eliot (1) was used. It was obtained 
from the Baltimore Biological Laboratory through the 
courtesy of Mr. T. J. Carski. 

Stool specimens were streaked on one plate each 
of these four culture media, either directly or from 
broth in which a small amount of fecal material had 
.been suspended. The method used for inoculation has 
been described previously (Neter (2) ). In the vast 
majority of instances, isolated colonies were present 
after an incubation period of 18 to 24 hours at 37°C. 

To approximately 5 cc of enriching fluid 1 to 2 loops- 
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fill of fecal material were added. The tubes were .shaken 
and then incubated at 37°C. for a period of 18 to 24 
hours. Then, this suspension was used for inoculation 
of either Endo or MacConkcy agar. It is important to 
test the enriching fluid for the presence of enteric or- 
ganisms prior to its use. On two occasions it contained 
B. pyocyaneus and, therefore, had to be discarded. 

Non-lactose fermenting colonics were fished from 
these different culture media and studied with respect 
to morphology, motility, biochemical characteristics, and 
antigenic structure. 

RESULTS 

During the period from May 19, 1943 to November 
30, 1943 a total of 500 consecutive .stool specimens ob- 
tained from infants ami cliildrcn with diarrheal disease 
were examined. C)nly aerobic, non-spore-bearing, gram- 
negative bacilli were identified. This report is con- 
cerned solely with organism.-; other than B. coli, B. 
acrogcncs. and intermediates. 

Among 500 .sjiecimens, 324 contained .such sjjccies a.s 
B. tyjfliosus, various members of the genus Sahnoiiella, 
dysentery bacilli and allied organisms, B. jiroteu.s, 11. 
liyocyaneus, B. alcaligcne.-f, B. morganii type I, and a 
group of bacteria tentatively identified as paracolon 
bacilli. Table.-i 1 to 6 jirescnt tbc results obtained in the 


Taiii.e 1 

Isolation nj EbertheUa from (>osilnr stool s(^ccimcns 



Hndo 

afiac 

MacConkey SS 
agar apar 

Oesoxychotate< Enriching 
citrate agar fluid 

Number of $pcclmcns 
yieldtnR EberthclU 

.1 

2 1 

1 1 

1 

1 

Total number of 
specimens examined! 


2 _J 

2 j 

2 

2 


i-solation of these microorganisms from the various cul- 
ture media employed, namely, Endo, MacConkey, 
Salmonella-Shigella (SSI, desoxycholatc-citrate (DC) 
agar, and enriching fluid. 

Only two specimens contained B. typhosus (Table 
1). No conclusions, therefore, can be drawn with re- 
spect to the usefulness of the different culture media in 
the isolation of this organism. 

As may be seen from Table 2, members of the genus 
Salmonella were present in 29 stool .specimens. Tlie fol- 
lowing species were encountered : S. paratyphi B, S. 
typhi murium, and S. thompson. It is evident that in 
this series Endo agar yielded the least and SS agar the 


Table 2 


Isolation of Salmonella from positive stool specimens 



Endo 

agar 

Number of specimens 



yclding Salmonelta 



Total number of 



specimens examined 

1 28 

_ 


MacConkey 

SS 

Desoxycholate- 

Enriching 

agar 

agar 

cifate agar 

fluid 

13 


9 

12 

29 

1 29 

27 

27 


most satisfactory results. MacConkey agar proved to be 
somewhat superior to DC agar and was approximately 
as effective as enriching fluid. It is important to em- 
phasize that no single culture medium allowed for the 
isolation of paratyphoid bacilli from all positive speci- 
mens. Thus, several culture media should be employed 
simultaneously. 


Table 3 presents the results obtained with respect to 
dysentery bacilli and allied species. Out of a total of 500 
fecal specimens, 50 {IDJo) contained these organisms. 
The table indicates that S.S and DC agar were definite- 
ly superior to Endo agar, MacConkey agar, .and enrich- 
ing fluid. Again, from no single culture medium were 
these organisms isolated from all positive specimens. 

B. proteus was encountered in 40 out of 500 fecal 
specimens (Table 4). It is particularly worthy of note 
that this organism was recovered from a greater num- 
ber of specimens by the use of Endo agar, MacConkev 


Table 3 


Isolation of Shigella from positive stool specimens 



1 Hndo 

1 agar 

MacConkey 

agar 

SS 

agar 

Desoxycholate- 
citrate agar 

■ Enriching 
fluid 

Number of specimens 
yielding Shigella 

1 13 

1 


34 

23 

Total number of 
specimens examined 

; 50 

; 50 

.S9 j 

50 

48 


.agar, and enriching fluid than from SS and DC agar. 
In all probability, tliis is due to the fact that, in contra- 
distinction to Endo agar, SS and DC agar prevent 
or inhibit the spread of B. proteus or its growth. 

Of special interest is the large number of stool speci- 
mens containing B. morganii type I and paracolon 
b.acilli. As may be seen from Table 5, out of a total of 
500 stool samples no fewer than 207 contained these 
organisms. SS and DC agar were definitely superior to 
Endo and MacConkey agar, while the results obtained 
with enriching fluid stand midway between these two 
groups. The significance of these organisms in diar- 
rheal disease will be discussed in a subsequent paper. 
It suffices to mention here that this group of micro- 
organisms may not be the primary cause of the malady ; 
rather, it is possible that they are normal inhabitants oi 
the intestinal tract becoming more predominant tinder 
abnormal conditions. 


Table 4 

Isolation of Proteus from pasitii’c stool specimens 



Hndo 

agar 

MacConkey 

agar 

SS 

agar 

Desox>’cholate* 
citrate agar 

Enriching 

fluid 

Number of specimens 
yielding Proteus 

22 

23 

16 

17 

24 

Total number of 
specimens examined, 

40 

39 

39 

39 

37 


W ith a grou]} of miscellaneous organisms, namely, 
alcaligenes, B. pyocyaneus. and B. coli anaerogenes, SS 
and DC agar as well as enriching fluid proved to be 
more efficacious than Endo and MacConkey agar 
(Table 6). 

In the majority of sterol examinations the organisms 
under consideration were recovered from several cul- 
ture media. In 73 out of 217 positive specimens, lion- 
ever. these bacteria were isolated from only one cultine 
medium (Table 7). From this table it is worth noting 
that from 31 stool samples these microorganisms weie 
isolated solely by the use of enriching fluid. It is sug- 
gested, therefore, that this particular medium be usei 
routinely in the bacteriological examination of feces. 

It is well known that both SS and DC agar more oi 
less inhibit the growth of the normal intestinal gram 
negative bacilli. The question arises as to ho« o ten 
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no growth of any organisms, including enteric patho- 
gens, occurs. Incubation of enriching fluid, too, results 
in a decrease in the number of coliform organisms. It 
seemed of interest, therefore, to tabulate the number of 
stool specimens which yielded no growth of any organ- 
ism on the different culture media employed. The re- 
sults are presented in Table 8. It may he seen that a 
total of 49 stool specimens failed to show growth on one 
culture medium. It is also evident that this occurred 
more often with SS and DC agar than with enriching 
fluid and least often with Endo and MacConkey agar. 

'J'Ain.ic 5 

Isolation of Morgan type I and paracolon bacilli from 
positive stool specimens 


Endo MacConkey SS Desoxycholatc- Enriching 
[agar agar agar citrate agar fluid _ 


Number of specimens 
yielding Morgan anc 
paracolon bacilli 

71 

119 

165 

153 

139 

Total number of 
specimens examined 

207 

205 

205 

205 

197 


Aside from B. coli, B. acrogenes, and intermediates, 
mi.xed cultures of aerobic, non-spore-hearing, gram- 
negative bacilli were obtained with 26 stool specimens 
(Table 9). It seems very likely that the percentage of 
mixed cultures would have been higher if more non- 
lactose fermenting colonies had been isolated. 

It is well known that the presence of B. proteus may 
interfere with tlie isolation of other non-lactose ferment- 
ing colonies. As may he seen from Table 10. SS and 
DC agar are distinctly superior to Endo and MacCon- 
key agar inasmuch as they allowed the isolation of Sal- 
monella, Shigella, and other non-lactose fermenting 
bacilli in the presence of B. proteus from a greater 
nutnber of specimens. This table shows, furthermore, 
that the use of enriching fluid, too, resulted in the is-ola- 
tion of more enteric pathogens than were recovered 
from Endo agar. However, enriching fluid proved to be 
less efficacious than SS and DC agar. 

DISCUSSION 

During the last few years definite strides forward 
have been made in tlie isolation of enteric pathogens. 
It is now possible to isolate in a greater percentage of 


Table 6 

Isolation of inisccllancons organisms from positive ' 
stool specimens 



lEndo MacConkey 

1 agar agar 

SS DesoxycholatC' 
agar citrate agar , 

Enriching 

fluid 

Number of specimens 
yielding miscci* 
laneous organisms 

•1 

8 

13 

n 

13 

Total number of 1 

specimens examined 

21 

22 

21 

22 

22 


cases the causative agent from the feces, such as para- 
typhoid and dysenter}’ bacilli. Two culture media in 
particular have been proven to be useful for this pur- 
pose, namely dcsoxycholate-citrate (DC) and Shigella- 
Salmonella (SS) agar. The former medium was intro- 
duced in 1935 by Leifson (3). Its usefulness was con- 
firmed by several authors, including Paulson (4). 
Hardy, Watt, DeCapito, and Kolodny (5), Cooper. 


Furcolow, Mitchell, and Cullen (6), Irons, Bohles, De 
Shazo, and Hewlett (7), Coleman (S), Mayfield and 
Gober (9, 10), Hormaeche and Surraco (11). The 
suitability of the SS medium for the isolation of dysen- 
tcr)- bacilli was established by Ma 3 -field and Gober 
(10), Hormaeche and Surraco (11). Hardy, Watt, De- 
Capito, and Kolodnj' (5), Hardv, Watt, and DeCapito 
(12), Pot (13), Rose and Kolodny (14), Kuhns (15), 
as well as Mollov, Winter, and Steinberg (16). 

The above reported investigations confirm and ex- 
tend these findings, namely, that DC and SS agar are 
definitelv superior to Endo and MacConke\’ agar in 
the isolation of certain intestinal microorganisms. For 
instance, dysentery bacilli could be isolated from 50 
positive stool specimens, in 13 instances from Endo 
agar, in 23 from MacConkej' agar, in 32 from SS agar, 
and in 34 from DC agar. In the case of paratyphoid 
bacilli, SS agar proved to be the best culture medium 
in this series. On the other hand, it is important to 
emphasize that none of the culture media used alone al- 
lowed for the isolation of these organisms from all 
positive specimens. Moreover, in 73 instances the re- 
spective microorganisms were isolated from only one 
of the four culture media used. Isolation of organisms 
such as Salmonella, Shigella, Jlorgan bacillus tj’pe I. 
etc., was possible from Endo agar exclusively in four 
instances, from MacConkey in seven, from DC in 
eleven, and from SS agar in twent,v. Finalh'. it should 


Table 7 

Number of successful isolations from only one out of 
five culture media used 


Strain 1 

isolated 

:ndo MacConkey 
agar agar 

SS Desoxycliolatc* 
agar citrate agar 

Enriciiing 

fluid 

Eberthclla 

0 

0 

0 

0 

0 

Salmonella 

0 

3 

5 

1 

5 

Shigella 

Morgan type I and 

0 

1 

2 

6 

4 

paracolon bacilli 

1 

3 

10 

2 

15 

Proteus 

2 

0 

1 

0 

4 

Miscellaneous organisms 

1 

0 

2 

2 

3 

Total 73 

’ 4 

7 

2on 

1 1 

1 31 


be emphasized that even when the same tcchnifiue is 
used, one of the culture media ma.v fail to show an\' 
growth whatsoever. For these reasons the best results 
are obtained by the simultaneous use of several culture 
media. 

It is well known that stool specimens should be ex- 
amined as soon as possible. A l.ipse of several hours 
maj' suffice to make recovery of inte.stinal pathogens 
difficult or even impossible. To surmount this obstacle 
preserving and enriching fluids can be used with a two- 
fold purpose. Such a fluid should ( 1 ) preserve the in- 
testinal pathogens and (2) eliminate as far as possible 
coliform bacilli. In the investigation reported here the 
enriching fluid of Bangxang and Eliot ( 1 ) has been 
studied. This enriching fluid is a buffered solution of 
sodium chloride (pH of 8.5 ) containing 1 percent 
sodium desox 3 ’cholate. Its efficacy has been shown by 
Fclsenfeld (17). This enriching fluid jtroved to he 
superior to Endo agar in the isolatron of paratyphoid 
and dysentery bacilli. However, with the technique cm- 
pIo 3 -ed it proved to be less effective than SS and DC 
agar in the isolation of Shigella organisms. The enrich- 
ing fluid, however, allowed the isolation of paratvphnid. 
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dysentery, Murfjnn Imcilli, atid others in 31 out of 73 
instances iu which these organisms weic not obtained 
from any other ndturc niedinm. It is mir impression, 
tiicrefore. that the ettriching fluid si,rmld be used in 
ctmjnnction with the other ctilture media, inst it seems 
to be inadvih.al)]e to employ it c.xclnsiscly. 

In the original article of l.eifson (3'i. it w.is stated 
that H, muigruiii is comjilo'ely inhibited on t)C' agar. 
Irons and tissociates (7; rejairted ibat this micro- 
orgam.sm either faiK to grow on this enhute medium 
or font)' very small colorless <o!fin;es Jn the ahove 
rcjnirted iiucstigation a large msmber of strains of H, 


Xuii’.ht'r i/j stovi 
miy 

fron * 

j-lMpin 1 f 

pificolon hiftl I ) 
Pf.“»Tr»s 

n (folj onU' \ 


T.spt.t K 

i'Xoniiiuili(i>!\- III jf/nV/i tio ijrnn f/i ,i! 
h"ii-rof)rf/,iir'siiis liirw/t'if 


I n !<> MdrC*5f'l«v 55 Inn'hin^ 

ax*T *isr sckt fr***f» ii/*> ‘ Ituti 


(» 0 

<' 0 

0 ' 


' t , I 

t 0 

0 , i 


0 

0 

0 



morgauii t\pe 1 were isolated from DC agar. It is ctti- 
recl that the colonies of this eulturc mtdium are verj 
small anti can he re.atlily confii'cd with entert^coect if 
conijiared to the sire of eolonie.s on I'.ntlu agar. In this 
connection it ma\ be mcntionetl that, contrary to the 
-Statement of Keifson (3), certahi .'trains of 15. tilktiles- 
cens grow on ibis agar. Tiicrefore. this cnlinrc metliimi 
cannot be U'cd for the dilTerentiation of 15. alkaiescciis 
from the closely related Flexner dysentery h.acilli. 

The high incidence of Morgan bacilhis t\pc 1 ami 
paraeoloti bacilli deserves brief comment. The fact that 
these organisms were obtained from the 'tooK of chil- 
dren ami infants with diarrheal cli.seasc in 307 out of 
500 .sjieeimens should not be coiistrueil to inijiK that 
these organi.sms were the catisativc agent of the malaih. 
The high incidence of these organisms is. in ail proFi- 
abihty. due to the fact that imwe effective culture media 
have been used in this invcstigalion. It i' desirahle. 


Ar.i.i; y 


Mixed eirlliires iiiiioiuj 500 sloo! sf'eciiiieiis 


Specie. 


Proteus and Morgan type 1 or paracolon bacilli 
Proteus and nbc'thel’a 
Proteus anci Satmnncfla 

Proteu s and Shig ella 

SalmoneMa and parocolon bacilli 
Salm o nella and p > ocyancus 
Different para colon bacilli 
Total 



therefore, to carry out a similar study on feces from 
children and infants without evidence or history of 
diarrheal di.sease. Although some evidence is at band 
incriminating these organisms as enteric pathogens, no 
final proof is available. Moreover, until recently this 
group of inlcroorganisni's was not adequately in- 
vestigated. Stnarl and bis associates (ISI have carried 
out a most important investigation on paracolon bacilli, 
particularly with respect to their biochemical charac- 


teristics, antigenic structure, and pathogenic signii- 
iciince. 

I-ittinan (19) and Fel'enield (20) have recentlv pub- 
lished f.xcellent outlines for the isolation .and identifica- 
tion 11 ' enteric bacteria. Littnian recommends the use 
of buffered glycerine-saline s-ilution, hde-glycerin-pep- 
toiie hroih, as well as tiesoxycholalc agar, dcsoxychol- 
ati-citrate or Shigclla-Saitm.nclia .agar for cnitivation. 
f hf u-clulne's of .^e!cnile-I’ broUi ha® not been in- 
vestigate.! here. 

brum the above rejmrtcd investigation it nia) be 
coiu'inded that the simultnne-rnjs ii'c of several culture 
media give' superior rc-ults t!i any one eulturc medium 
employed in the isokiiimj iif enteric {jaihogens and 
’■tloub;hi!“ etileric pathogens. 

SL'MMAKV AXD CONCI-L’SIOXS 
.\t! invest’g.uioi) was carried out concerning the u-e- 
fiiJne-ss of r.ano!/s citlturv uialia in the i'ohtian of en- 
teric pathogens from fecc' of children ami inkant' wi;'i 
diarrhe.d di'C.asc. The following results were obtained: 

fli .Among 500 conscctilirc srool spccinicns 324 
i-ont.a’meil (irgfmi'ins other than 15. coli. 15, acrogcncs. 
and intennediate^. Tlie following species were en- 
cnnntered: 15. tyj'ho'tis, 15. parads senteriac (Flc-xncr), 
n. schnntrii, 15. castcirmii, 15. par.aUphi H, 15 tj^phi 
tnuriitm. J5. ihomp'on, 15. proteiis. 15. nnirganii tipe I, 


I sole lion oj 


Pr«ieu* 

Othr» ofganuix** 

rj>. ) 


TAUi.t. 10 

mixed ciitlures from stool sl'ccimens 
conloimnn B. (•rotcus 

Cniin SS D*<<i»y«heU«e“ Ennfhj"#: 

' 5 »ir»r »ga r I fimd ^ 

1* ^ - 

t 

’ f n 14 ^ 


]>arncoIon b.icilli. 15. ])y(v^aneu^, 15 alcaligcnc'. and 15. 
coli nnacrogenes. 

(2) -Among the cnluirc media U'ed Shigella-Sal- 
monella and deso.xvcholate-citrate agar prosed to is; 
superior to emichmg lUiid. and enriching fluid Mipenor 
to Fndo .and .MacConkey agar in the isolation of there 
organisms, 

(3) 15. morgauii and paracolon b.aciili were present 
in 207 out of 500 sjiccimciis. 

(4) Twenly-.six specimens, aside from B. coli, h. 
.acrogcncs, and inteniiediates, contained more than one 
spec.es of aerobic, non-sporc-bearing, gram-negntne 
bacilli. 

(5) In the jircscnce of B. proteiis these organisn)-' 
arc more readily recovered from SS and DC agar than 
from Fudo and M.acConkey .agar. 

(61 Isolation of .any of these organisms from onl} 
one out of five culture media was accomplished m 
-sevcnly-tbree in.slances. Etiriching fluid proved to be 
more valuable than SS and DC agar and these latter 
better than M.acConke}- and Endo agar in these cases. 

(7) It is concluded that no single culture medium 
allows for the optimal isolation of these organisms <an 
that the simultaneous use of several culture media 
yields the best results. 

Sincere thanks for valuable help are clue to Airs. U- 
Walter and Miss J. S. Wood. 



Jour. !>. D. 
July, 1944 


Effectiveness of Different Culture Media 


233 


REFERENCES 


1. Bangxang:, E. and Eliot, C. P. : An Investigation of Pre- 
serving Solutions for the Recovery of Dysentery Bacilli 
from Fecal Specimens. Am. J. Hvg., Sect. B, 31:16-30, 
1940. 

2. Ketcr, E. and Bender, N. C. : Bacillus Morgan!, Type 1, in 
Enterocolitis in Infants. J. Pediat., 19^ 53-59, 1941. 

3. Eeifson, E.; New Culture Media Based on Sodium Des- 
oxycholate for the Isolation of Intestinal Pathogens and 
for the Enumeration of Colon Bacilli in Milk and Water, 
J. Path, and Bact.. 40:581, 1935. 

4. Paulson. M.: The Clinical Use of Dc.soxycholatc and Des- 
oxycholate-Citrate .Agars — new culture media — for the Iso- 
lation of Intestinal Pathogens, Am. J. M. Sc.. 193:688, 
193r. 

5. Hardy, A. V,. Watt, J., DcC.apito, T. M., and Kolodny, M. 
H.: Studies of the Acute Diarrheal Diseases. I. DifTcrenlial 
Culture Media, Pub. Health Rep., 54 : 287, 1939. 

6. Cooper, M. L., Furcolow, M. I.., Mitchell, A. G., and Cul- 
len, G. E. : The Relation of Dysentery to the Acute Diar- 
rhea of Infants and Children, J. Pcdi.at., 15: 172, 1939. 

7. Irons. J. V.. Bolds, S. W., De Shazo, T., and Hewlett, L. 
L. : Observations on MacConkey’s and Desoxycholale- 
Citrate Agars for the Isolation of Dvscnterv Bacilli, J. Lab. 
and Clin. Med., 25:81, 1939. 

8. Coleman, M. B.: The Differentiation and Identification of 
Bacillarv Incitants of Dvscnterv, Am. J. Pub. Health 30; 
39, 1940. 

9. Mayfield, C, R., and Gober, M. : Comparative Efficiency of 
Endo, Lithium Chloride Endo, Deso.xycholate-Citratc, and 
Bismuth Sulfite Media for the Isolation of Ebcrthella 
Typhosa, Am. J, Pub. Health, 30:69, 1940. 

10. Mayfield, C. R., and Gober, M. : Comparative Efficiency of 
Plating Media for the Isolation of Shigella Dysenteriae. 


Am. J. Puub. Health, 31 : 363, 1941. 

11. Hormacchc, E. y Surraco, N. L. : Estudios Sobre cl Valor 
dc los iMetodos de Aislamicnto dc Salmonelas y Shigelas. 
Arch. Urug. de Med., cir. y especialid, 18:485-503, June 1941. 

12. Hardy, A. V., Watt, J., and DeCapito, T. M, : Studies of 
the Acute Diarrheal Diseases, VI. New Procedures in Bac- 
teriological Diagnosis. Pub. Health Rep., 57: 521-524, 
April 10, 1942. 

13. Pot, A. W. ; Difeo SS Agar in the Diagnosis of Bacillary 
Dysenterv, Lancet 1 : 677, June 6, 1942. 

14. Rose, H. M., and Kolodny, M. H.: The Use of SS (Shigel- 
la-Salmonella) Agar for the Isolation of Fle.xncr Dysen- 
terv Bacilli from the Feces. J. Lab. and Clin. Med., 27 : 
1081-108.3, 1942. 

15. Kuhns, D. M. : The Control of Endemic and Epidemic 
Diarrhea, Southern Med. J., 36:393-400, June 1943. 

16. Mollov, M., Winter, J. E., and Steinberg, P. : SS Agar 
for llic Isolation of Eberthella, Salmonella, aitd Shigella 
Groups from Feces. Compared with MacConkey and Bis- 
muth Sulfite Agars and Tetrathionate Broth followed by 
MacConkey Agar. J. Lab. and Clin. Med., 28:1021-1027, 
May, 1943. 

17. Felsenfeld, 0. : An Improved Method for the Isolation of 
Mannitol-Fermenting Sliigellae, J. Lab. and Clin. Med., 28: 
1255-1257, July, 1943. 

18. Stuart, C. A., Wheeler, K. M., Rustigian, R., and Zimmer- 
m.an. A.: Biochemical and Antigenic Relationships of the 
Paracolon Bacteria, J. Bact. 45:101-119, 1943. 

19. Littman, M. L. : Rapid Idcntificaton of Enteric Pathogenic 
Bacteria, War Med. 4:31-56, July 1943. 

20. Felsenfeld, 0.: In Clinical Laboratory Methods and Diag- 
nosis by R. R. H. Gradwohl II : 1203, 1943. 


WARREN TAYLOR VAUGHAN, M. D. 
Obituary 


On April 12. 1944, Dr. W^irrcn Taylor ^■aughan, 
internationally known authority on allergy, eked sud- 
denly of coronary occlusion at his home in Richmond, 
Virginia, at the age of 51. 

Dr. \'aughan's contributions to the field of allergy 
were significant, and his interest in allied fields of medi- 
cine is manifested in the diver.sity of recognition ac- 
corded him. He was one of two members of the Section 
on Allergy of the Editorial Council of the American 
- Journal of Digestive Diseases, a member of the editorial 
hoard of the Review of Gastroenterolog}' and of the 
.American Journal of Syphilis, Gonorrhea, and \’enereal 
Diseases, collaborating editor of the American Journal 
of Clinical Pathology, editor-in-chief of the Journal of 
Laboratory and Clinical Aledicine, and prior to Jan- 
uary 1944, was associate editor of the Journal of Al- 
lergy. His contributions to foreign journals were many, 
and he was collaborating editor of “Folie Clinica Chim- 
ica Microscopia” (Bologna. Italy). 

Among Dr. Vaughan’s most important contributions 
to the field of, allergy was his study of the manifestations 
of food allerg}', which required a broad knowledge of 
the pathology of the gastro-intestinal tract as well as 
of less frequently acknowledged manifestation of fo'od 
allergy such as rhinitis, atopic dermatitis, asthma, mi- 
graine, and others. About 1929 Dr. Vaughan undertook 
the botanical classification of foods in groups in the be- 
lief that the crossed allergenic reactions to foods were 
similar to those previously found to pollens. His theory 
based on a knowledge of the biologic kinship of foods. 


that the proper grouping of chemically related allergens 
in a single endermal test might give positive reaction 
when the reaction to individual allergens was -apparent- 
ly negative, enabled the circumvention of some of the 
false negative skin reactions through a study of the 
response to ingestion of negative members of a positive 
group. This theory was successful in individual cases. 
In selected cases his leukopenic index has proved to be 
another satisfactory laboratory method of diagnosing 
food allergy. His inde.x of the incidence of allergy has 
become a generally accepted standard. 

A fitting monument to the ability of this untiring and 
progre.ssive clinician exists in the large number of 
physicians and technicians trained at his clinic in the 
specialty of allergy who have looked to Dr. Vaughan for 
guidance in all phases of this work. Flis textbooks and 
his many other publications will give to future allergists 
an appreciation of the importance of his work in their 
particular field of science. 

Dr. Vaughan’s father was the late Dr. Victor C. 
Vaughan, Dean of the Medical School of the University 
of Michigan from 1891 to 1921, and a former president 
of the American Medical Association, and well known 
in the field of immunolog}'. Dr, Vaughan is survived by 
his wife, the former Emma Elizabeth Heath, and four 
sons, Warren T., Jr., and Victor HI, both of whom are 
physicians, and John and David who are students at 
Harvard Medical School. 

J. WARRICK THOMAS, M.D., 

Cleveland, Ohio. 
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CLINICAL MEDICINE 

.Morrii ANt> l->upti \t;t h 

llr.KS.M’R, S. K.: Carrhutnui nj th,’ t'sitf'lnnins in ai- 
Aoridtion ti'ilh ncliahishi nf tiu- cdnlht. j Radio},, V. '2, 
P. 220, Mni-cli. 1054.) 

.'Xclialariii is prolcrrcfi tii fardii.'ep.T'.in ne a term de- 
-enhing failure of tlif cavtlia !»> rolax titio to ttiiictifnnl 
disitirhancc?, Wlicrc grot-s aiiatiuniitil (ii.'-tiirlianci-; >.)i 
lilt' carriia f.Yt.sr, tlic tcni! (-ar<i!o>j>aMii iniglit he re- 
laiiictl. Of 227 palitTU.i ttitli can-inonia of the tvo- 
pliagus ndiuiltcf! to hoepiLTl. only one- had an as-o- 
cintfd achalasia of the cardia, ,\‘o -juvial change.^ in 
symptoms arc noted when the carcinoma <K\airs high 
njt in the twphngns. Even in late stagc.e often no oh- 
<tnictinn to the passage of food is loimd. Emphasis 
is placed nn cvacnaiion of the oophagns of its retained 
contents hetoro radiologic e.xam'nation is made. — 
I. M, Throne. 

How r.i, 

ta.MiTii, 1,. tiooo. C. .X. AM> <. F,oy, 11. K.: 
Tumor oj the small iiileslitie as the eaase oj recurrent 
mclem: report oj treo eases. {Proceed. Sta{J .Meet. 
Mayo Clime., W 19, P. H7. March 18. 1944.)“ 

There are three possible explanations for recurrent 
bleeding by the bowel after surgical intervention for 
ulcer. The bleeding may occur as a ])ostoj)crative com- 
plication in a.ssociatitni with the lesion tif the origiiial 
ulcer, it may he the result of a new le.sinn upreinted to 
the Original nicer, or it may he the result of a Ic.siwi 
which c-xisted jrriur to operation hut was iwt recog- 
nized. Many structural lesions may give ri.se to tarry 
stools but the commonest arc ga.stric carcinoma and 
peptic ulcer. Tlie incidence of bleeding among tumors 
of the ileum \ir jejunum is high. Hematemesis may 
occur from tumors of the duodenum but usually nie- 
Icna alone occurs. 

Two cases of duodenal lesion with coe.xistiiig tumor 
of the jejunum or ilenm are presented. Symptoms 
were those of peptic ulcer. Operation for ulcer did not 
stop the inelciia. At subsequent reoperation one case 
revealed a tumor in the terminal jejtimim whilst the 
other a tumor in the mid-portion of the ileum. 

In discussing the paper. Dr. Good points out that 
266 potential sources of bleeding were found in the 
stomach and duodenum (gastric carcinoma and peptic 
ulcer) for each one found in the small intestine beyond 
the duodenal bulb. Dr. Gray estimates that 95 per cent 


of cases of melena, hem.'iU'me-is, or both, occur {ro!n 
le.siotis in the slomach or diKwlemun, .Ajiiini.xiniately 
40 {)cr cciit of the hctnorrii.ige.^ originate in duodena! 
nicer. 20 jjor cent in gastric carcinoma. 18 per cent in 
gastric nicer, 5 per cent in oe-ophngcal varice.s and the 
rtmainder in Ic.^ions (•I.-ewliere. — F. .\. Chc-cklcy. 

Ko.';r.Nlu,.\TT, M. S. : Ihimlenal o'ostruction and 
.itasis. i IPe.t/ern .f. .'yiiru. OKstel. (True., V, i'2, P. 09, 
Feh., 1944.1 

X’arious can-e- of duodenal ob.-tniction and -la.-i; 
are oiiiliin.d .and the .'iigge.^iion is made that accentna- 
lio;i (»f the normal angle at the duodenal-jejun.al junc- 
tion may be a contributing cause. In caMis due to inil- 
itre of liowel nitation. the Todd ojicratton is best. In 
cases due to oh.-tniction of the mc'cnteric vessels, the 
ojierativc procedure of choice is duodenojcjiuiostcniy, 
i'reeiiig of the ligament of Treitz in order to lower the 
cluodcnal-jeimtal angle i' advocated for selected cases. 
Ill alt ailult case.', medical treatment should lie tricl 
before rcstirtiiig to surgery, — I. M. Tiiconc. 

.-Xtt.XEDO, C. F. : Patholoi/ie anatomy of iiilestuitil 
liiherciilo.Rs. {Rex'. .Med. Rosario, \'. .1.1. P. 764, 
194.1.) 

Intestinal tnbcrcnlo.'.is is a primary problem in tn!>er- 
culosis control, due to both its incitlcnce and malignity. 
Factors in its decreasing ocenrrence arc early recogni- 
tion of jnilmonary tubcrculosi-. a better appreciation o! 
the occurrence of intestinal complications, and prog- 
ress in therapy, jtnriicnlarly with re.qiect to diet. De- 
spite these factors, 71. per cent of COO tuberculous 
jiaticnts showed intestinal tuberculosis at necropsy. 
Clinically, there are 4 types: acute, in 20 ])er cent; 
stibacutc, in 14 per cent: chmnic, in 27 per cent; and 
c.xacerbatian5 of the chronic type, in 10 per cent. In 
14 jter cent, the lesions were inininial ; in 19 per cent, 
moderate; and in .58 per cent, generalized. Tiie se- 
verity of intestinal infections parallels that of pulmo- 
nary tuhcrcnlosis. In 2.1.8 per cent, the.Ie.sions were 
localized in the jejunal-ilea! region, and in 1 1. 9 per 
cent, in the ascending colon. Surgical and medical 
measures in treatment are discussed. — Cxnme<y Bio- 
logical .-Xhstracts. 

D'Ovmio. 1'. R., J. Bellixgi, axd H. .Matckl: 
Scx'cre hemorrhagic tiibereiiloiis enteritis. {Rex'. Med. 
Rosario, V, 33, P. 801. 1943. 
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Clinical and necropsy suulies of 3 cases of severe 
hemorrhagic tuhercnlons enteritis are presented. — Bio- 
logical Abstracts,. 

Nvjne?.^ Cauzto. 1.: lutcsliinil tuberculosis. {Rex\ 
Med. Rosario, V. 33l P. 73S. 1943.) 

Clinical aspects nf intestinal tuberculosis are exten- 
sively reviewed, with 41 references. — Courtc.sy Biolog- 
ical Abstracts. 

Ahum.adAj T. C.. .\xn R.aul ftl. Citevalimr. : 
Aetiiwocuitic rcctopafities. {Rcz'. Assoc. Med. Arzicit- 
tim. V. 57, P. 86, 1943.) 

Twenty cases with rectal lesions following radium 
tberap}' of the uterus are summarized. Three grades 
were noted ; minimal lesions of the mucosa evidenced 
bv telangiectasis and moderate pain ; single ulcers with 
moderate clinical symptoms ; and fistulation. with in- 
tense rectalgia fever, emaciation and discharge of feces 
through the vagina. Incidence of these three grades 
were 2, 12, and 6 respectively. Diagnosis and treat- 
ment are discussed, — Courtesy Biological Abstracts. 


SAKVt.A, T.‘. Outbreak of (lastroeutcrilis iu uezoborii. 
{Lancet, Y.'2, P. 758, Dec. 18. ISMd.) 

In November, 1942 an outbreak of gastro-cntcritis 
of the newborn occurred in the maternity department 
of the Central Middlesex County Hospital. As a rule 
the onset was sudden with the first .symptom usually 
an unex])lained vomiting. In a few cases the first 
symptom was a sudden loss in weight in children other- 
wise apj>arently well. The stools averaged 6 to 7 per 
dav. The length of illness varied from 2 to 21 days, 
and averaged ju.st over 7 days. The temperature was 
usually either normal or raised to about 100°!'. Prog- 
ress, if any, was slow, and death was often sudden. 
Of a possible 31 children. 18 became ill and 15 died, 
giving a case-mortality rate of 83 . Of tbe 15 chil- 
dren who died 13 had fairly full autoi)sies. The find- 
ings did not indicate an acute intestinal infection. — or 
even a septicaemia — , but jirobably a toxic condition 
which caused wasting of the thymus and su])rarenals 
and degeneration in the liver. Bacteriological examin- 
ation showed the strejitococcal distribution to be nor- 
mal in the intestine. Pscudoinonas pyocyaitca was iso- 
lated in half the cases. However this was not consid- 
ered sufficient to show the organism to be the primary 
c.ausc of the infection. As to treatment, the chief aims 
should be to guard against dehydration and to protect 
the liver. The outbreak was confined to bottle-fed in- 
fants. To prevent such outbreaks, breast-feeding should 
be encouraged, and in infant nurseries special precau- 
tions should be taken to avoid infection through bottle 
feeds. — George P. Blundell. 

Kaiser, I. H. ; Rectal stricture coiuplicatiug labor. 
{Ant. J. Obst. Gyu., V. 46, P. 672, November, 1943) 

This paper is based on a study of 48 cases from the 
Obstetric service of Johns Hopkins Hospital. This 
survey was undertaken since there appeared to be 
rather a scarcity of such reported cases in literature. 

.Stricture of the rectum may be the result of Ivmplio- 


pathia venereum, syphilis, tuberculosis, and other rarer 
causes. Estimation of the importance of stricture as a 
cause of dystocia depends upon careful examination 
and description, not only of the caliber of the stricture, 
but also of the status of the recto-vaginal septum, of 
the location of the stricture, of the consistency of the 
scar tissue, and of its extent in the connective tissue 
of the pelvis. 

A program is recommended by the author where 
consideration is given to the individual patient. A 
special emphasis is placed on the following, for patients 
in labor, location and extent of the rectal scarring. 
Caesarian section is reserved for those patients with 
extensive involvement of the pouch of Douglas or the 
pelvic soft i)arts. Colostomy -or precolostomy may be 
performed in association with Caesarian section if nec- 
essary. A pre-existing colostomy is not a contra-indi- 
cation to pelvic delivery, and excessive sedation is to 
be avoided. It is advisable to observe tbe patient care- 
fully j)Ost-partum for evidence jiointing to rupture of 
the rectum. 

In the 30 cases collected from the literature, it was 
emphasized that they were isolated cases. In this group, 
there were 7 fatalities for a total of 22^c, while in the 
cases of Johns Hopkins Hospital, rupture of the rec- 
tum occurred in only one case. In their series, there 
occurred one death due to ru])turc of the uterus which 
apparently had no connection with rectal stricture. — 
J. B. Bernstine. 


IvUXNiXG, E. H.: Foniitiuf/ during first days of life, 
{Soutinvest Med., V. 27, P. 274, Nov., 1943.) 

Severe vomiting during the first few days of life re- 
ciuires an early and accurate diagnosis before tlie harm- 
ful results occur, viz : severe dehydration, acidosis, or 
alkalosis. The causation of this vomiting can be due 
to a variety of factors. During the first few hours of 
life, it is usually associated with mucus in excess in 
the upper respiratory tract. Simple aspiration and 
careful watching suffice as treatment. Should cyanosis 
occur and continue with other evidences of disturbed 
circulation or convulsive movements, cerebral hemor- 
rhage should be su.s])ected, although vomiting is not 
the main sign or .'.ymptom of this condition. 

After the first twelve to twenty-four hours, when 
water or betalactose solution is usually given and severe 
vomiting occurs, then congenital defects should be sus- 
pected; such as, atresia of the esophagus, esophageal- 
respiratory communication, and duodenal obstruction. 
These are diagnosed by catheterization plus x-ray, and 
the administration of barium plus x-ray. Pyloric ob- 
struction is rarely diagnosed during the first week. 

Of importance is the type of vomiting caused by 
functional factors. It usually occurs between the sec- 
ond and fourth day and is characterized by tlie reflux 
of bile. It is usually accompanied by somnolence and 
persists for a few days, rarely a week. Perhaps it is 
due to pressure on the brain and is akin to vomiting 
that accompanies brain concussion at any time. It oc- 
curs equally in the bre.ast or bottle-fed baby and calls 
for no changing in the feeding regimen. It is for this 
type of vomiting that the author offers a form of treat- 
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nu'iU. Ilf l:iv:tjjc> the .■stiiiunch witli wunit v.-ati-r oi 
siU siilution and il of the hilc-'tniiK'd ntucosi'- 

which is of a guntiny run'-i^tciiry, This om* lavafjc 
continueti until the rcitiriis are clc;ir is usually eiiou,£;!i 
to relieve, the jiatieut. hut it is wise to lavn};e heiorc 
e.ich feediujt: until the vnm'tiiiR has stmiped. Tiiis tech- 
iut)>te should he instituted in all cases of severe vnunt- 
iiifT, especially tlif'sf assTH-inted with so'nnolcncc and 
failure to nur'C. — J. U. llerustine. 

JS.MtciN. j. A.: The l-ri-scni sutitis oj uJeenUlx'e 
(olUiK and reip'oihd eiilenti).. (iUitl, Xe-.i' S'orh Acmi, 
Med.. W 2n.'l'. 34. Jan.. l'>44.) 

The term "chronic ulcernltve colitis" and "regional 
enteritis” should be reserved to d<‘sigi)ate general clin- 
ico'inihnhigical synilroines rather than liisease enlilie.s. 
The etiologic tyjie should guide the stndy oi these svn- 
tlroine.s for best tcsults in therapy, leach type has a 
feature which ntakcs it di'tiuclivc attd differeutiate' it 
from (>tlier types. Itargen <livide' intestinrd le-iotis into 
three main group', unmely those chielly itivolving the 
.small iiUc.sline, those chietly involving the large intei- 
line, and tlnase involving hnth .small an<l Large intestine 
tiy spreading. Involving the large intestines are .strq>- 
toriKcal ulcerative colitis, anioehic ulcerative colitis, 
ulcerative colitis of venereal ty nt])h> 'granuloma, and a 
regi'mal niecrativc colitis of unknown etiology. In- 
volving the small iiite.stine arc nlverative intestinal 
tuhcrcnlosis and tlte so-called region, -d ileitis. Lesiou' 
involving tiie whole intestine are chronic bacillary dys- 
entery, allergic colitis, nlcerative ilcoiailitis of unknown 
etiolfigy. .and a deficiency syndrome. The difTuseness 
of the lesion, the proctoscopic and roentgenologic find- 
ings. the history, and the tyjie of nrgnni.sm which may 
he recovered, arc imjiortant in formulating the diag- 
nosis. The agglutinin titer in cases of .Shuiella f'ora- 
dy.xeiileriae and the positive hVei reaction in cases of 
venereal lymiihogrannloma are significant. — G. Klcn- 
ner. 


Pan’cke.as 

Pasteknack. j. G.; Calcareous paucrealitis; rcf’ort 
oj three rases veith autopsies, {.-hiii. lut. .Med., V. 19, 
P. 757, 1943.) 

In only abotil lialf of tlie cases of calctircosEs pan- 
creatitis arc there signs and symptoms of pancreatic 
insufficiency. Bulky pale stools, inanition, and extreme 
asthenia are characteristic. Calcareous deposits are 
shown by roentgenological examination of the pan- 
creas. 

The etiology is unknown. Infection via ducts may 
be a factor. Other factors suspected arc regurgitation 
from the biliary tree and stasis of pancreatic secretions. 
Once formed, the calcification about the primary cal- 
careous focus proceeds. The concretions may be cither 
incnisted in the duct wall or lie free in the duct lumen. 
The calculi and calcareous deposits ultimately lead to 
atrophy and progressive fibrosis. The destruction of 
the gland tissue is variable and depends on the extent 
of the calcareous deposition. The first cells aflfccted 
are the acini, only in the late stages of the disease 
are the islet cells involved. — G. Klenner. 


Liosr.t.i.o, j., Fic.\i:ka, B. J., and Ry.ax, X. 11.; 
I'aucrenik caleiili. report oj srtrii rases in hvo oj xJtich 
cure Teas ejjrcted hy pancrealicolithotomy. {Arch. 
Sitrtj., V. 48, P. 137, i'ehruary, 1944.) 

The c.v.act number of ca-e.- of pancreatic lithia^- 
which have been reported in the literature is tincer- 
t.'iiii, hilt the iricidtnre is low. The authors have cnl- 
iceted a total of 232 ca>-c'-. There is no typical clinical 
jficture tliat diagufi-is by .signs and .symptoms is 
difiicnit. T!u; reile.x riistnrbances of digestion are de- 
pendent on the extent of the invoU'cmcnt. Sometirnes 
tiie C'jiuiinon is almo-t a.^ymptomatic. I.aborato:y 
findings arc imt of great aid hut roentgenograms may 
he lery helpful. The -tones are radio-op, iqiic k-cau'e 
of the high calriimt carhonaic content; fluoro.'Copy 
doc.s not reveal their position. 

Surgical intervention i> indicated once the diagnosis 
)' made. .Approachc.d throngli the gastrocolic omentmn, 
the operative mortality is 7 per cent. Unlcs.s rc.Tioved. 
the calculi may lend to destruction of the panrrea'. — 

P. X. Giockly. 


Liver a.vo Gai.e Bt„vDDEK 
Kki'se. 11ee.\'.\.v .X.; miiarv tract svndroine. {Rre. 
.Med. Rosario. W 33, P. 49l/l943.) 

Clinical n.-jiecis of the disease of the bile ducts arc 
ftilly discn.sscd. with emphasis on diagnosis. Four 
types arc figured. Re.suks of duodenal catheterization 
arc {Hwitive in ciioledocliolithiasis with incomplete oV 
struction; completely negative in neoplasms of tbe 
terminal pirrtion of the common bile duct, or chole- 
dochop.nncreatic c.anccr; negative in neoplasms of the 
smaller biliary ducts with complete obstniction, but 
jrositivc for pancreatic enzymes in contrast to the 
latter ; and mriable in cancer of the ampule of \ ater, 
since the block may be intennittent or complete, and 
frequently blond or neoplastic cells arc found. Some 
70 references are sited. — Courtesy Biological .Abstracts. 


Co.xsTAM, Charlotte: True atrophic li'cer ctr- 
rhoses. (Jleh'ctiea Medica .deta. \'. 10, P. 507, 1943.) 

In 1,423 autopsies perfonned lietween January, 193/ 
and July, 1940, cirrhosis of the liver was observed in 
160 cases, of which 150 repre.^ented true atrophic cir- 
rhosis (Laenncc). Only in 12 of these 150 cases the 
history did not reveal alcoholic abuse. .About half of 
tile cirrboscs were discovered only at autopsy. D>a" 
betes niellitns existed in 11 per cent, diseases of the 
bile bladder or ducts in 20 per cent, and active tuber- 
culosis in 17 per cent of the cirrhosis patients. Only 
in 15 per cent was the cirrhosis the primary factor tor 
death. — Courtesy Biological .Abstracts. 

Rexxie, T. B.: Hippuric acid synthesis as a test oj 
hepatic cjjicicncy. {Brit. Jour. E.vp. Path., \ . 25, P- 
329, 1942.) 

The author studied the synthesis of hippuric acid 
from sodium benzoate in a large number of norma 
persons and in man}' indiridiials W'ith various well de- 
fined clinical conditions. Sixty-nine normals were 
studied and the amounts of hippuric acid excreted m 
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4 hours varied from 2.4 to 4.39 grams, tlie mean 
v.tIuc being 3.19 with a standard deviation of 1.07 
grams. In 64 obserY.atron.s on 17 cases of acute epi- 
demic hepatitis (? etiology) the value.s were helow 
2.4 in all cases except 3. Hippuric acid synthesis was 
uniformly low in 5 cases of .acute hepatitis, 13 cases of 
secondary carcinoma of the liver. 12 or 13 cases of cir- 
rhosis of the liver and 8 or 9 cases of obstructive 
j.aundice. The results of similar tests in cases of chole- 
cystitis were variable. — Courtesy Biological Abstracts. 


WiLUS. R. A.: Carcinoma arising in congenital 
cysts oj the liver. (/. Path. Bact., V. 55, P. 492, 1943.) 

Multiple developmental cysts of the epithelial lining 
of the liver gave rise in a woman aged 27 years to a 
diffuse carcinoma. The malignancy extended into the 
liver itself and also was found in the lungs and lymph 
glands. The tumor cells are described as having un- 
tisua! types of mitotic figures. — G. Klenner. 


TiIKRAI’KUTICS 

Klewitz_. Felix : Is alkali therapy in gastric and 
duodenal ulcer justified? (Dcutsch. med. IFochcnschr., 
V. 67. P. 1070, 1941.) 

The mode of action of alkali therapy in gastric and 
duodenal ulcers is discussed in relation to systemic 
changes in acid-base equilibrium. The urines of 81 
healthy persons 2 hours after ingestion of 5 grams 
sodium bicarbonate in the morning were at pH 8 ; those 
of 49 ulcer patients similarly treated never showed a 
pH greater than 7.6. — Courtesy Biological Abstracts. 


Gounn, N.: Concentration of sutfapvridine in bile. 
{Lancet. \\ 2, P. 571. Xov. 6, 1943.) ‘ 

An initial dose of 2 grams of sulfapyridine followed 
by a maintenance dose of 1 gram administered orally 
every four hours was given to eight patients on whom 
a biliary fistula had been performed. Bile and blood 
samples were collected every six hours for two days. 
In all of the eight c.ases the maximal level of the drug 
in the bile (6 to 8 mg. per 100 ml) was higher than 
in the blood (3 to 4 mg. per 100 ml). On two patients 
given one gram of the drug every four hours for 
twenty-four hours prior to cholecystectomy, the values 
obtained in one case were 8 mg. per 100 ml for com- 
mon duct bile, 11.7 for gallbladder bile, and blood con- 
centration of 4.5 mg. per 100 ml of the free drug. In 
tite second case, reported as a non-functioning gall- 
bladder, values of 13.2, 12.9, and 3.1 mg. per 100 ml 
were obtained. 

The author concludes that sulfapyridine, despite the 
adverse effects on secretory and concentrating power 
of the liver and gallbladder which accompany patho- 
logical changes in these organs, may reach a concen- 
tration in the bile, which in the blood would be effec- 
tive against certain organisms. — H. Siplet. 


Branco Ribeiko, E. : Drainage of ductus choledocus. 
{Bol. Sanatorio Sao Lucas. V. 4, P. 179. 1943.) 

The description is given of a non-surgical method of 
removing gall stones from the bile duct by dissolving 


them with injection of alcohol and ether mixtures. — 
Courtesy Biological Abstracts. 


SURGERY 

Judd, D. B., Clagett, O. T., I-Iavens, F. Z., and 
^loERSCH, H. J. : Trachco-esophageal fistula; report of 
case. {Proc. Staff Meet. Mayo Clinic, V. 19, P. 100, 
Feb. 23, 1944.) 

This uncommon pathologic condition gives rise to 
very distressing symptoms, chiefly respiratory, asso- 
ciated with dysphagia. Death results from pulmonary 
or mediastinal infection. Surgical repair has been sel- 
dom attempted because in the past the chances of suc- 
cess have been slight. 

The case is presented of a man in whom a bullet 
jiassed through the thyroid gland, thyroid cartilage, 
trachea, oesophagus, and soft tissues of the shoulder. 
Both recurrent laryngeal arteries were severed. After 
emergenej' measures to control bleeding were carried 
out, the patient was fed through a gastrostomy. Later 
the oesophagus was closed and the closure reinforced 
by a pedicle muscle flap from the sternoclcido-mastoid 
muscle. Bilateral submucous resection of the vocal 
cords was also done to assure an adequate airwav. — 
1). A. Wockcr. 


Russo, Armando G. : li.vploration of the ductus 
choledocus during operation. {Rev. Assoc. Med. Ar- 
gentina, V. 57, P. 505, 1943.) 

Technics of exploring the bile ducts are discussed 
with two case reports of failure to find obstructions 
diagnosed on clinical grounds. Roentgenograms are 
presented in these two cases. — Courtesy Biological Ab- 
stracts. 


EXPERIMENTAL MEDICINE 

Secretion 

Grossman, M. I., Greeng.ard, H., Ivy, A. C. : On 
the mechanism of the adaptation of pancreatic cncyincs 
to dietary composition. (Am. J. Phys., Y. 141, P. 38, 
Jan., 19F1.) 

Rats on a constant diet show adaptations of amylase 
and trypsin content of pancreatic juice when the car- 
bohydrate or protein intake is increased. Three ex- 
planations of this mechanism are possible, (1) reflex 
secretory, (2) hormone, (3) products of digestion. 
The character of the stimulus (i.e., undigested, partly 
digested, completely digested food) must also be con- 
sidered. 

Dextrose (rejilacing corn starch) diets increased 
amylase and lipase but not trypsin. Casein hydrolysate 
(replacing casein) decreased trypsin content but did 
not change lipase or amylase. Daily subcutaneous in- 
jections of protamine zinc insulin depressed amylase, 
the other enzymes remaining unchanged. 

From these experiments it seems that the products 
of carbohydrate digestion excite an increase in amylase 
while protein hydrolysates do not increase trypsin. 
This suggests a humoral mechanism for dextrose and 
a reflex factor for trypsin regulation. However, since 
the protein hydrolysate contained only amino acids and 
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polypeptids, a more cDm|)lcx hydrolytic product of pro- 
tein digestion (such as proteose) may he the stimulus. 

Tliese effects are not due to any known factors con- 
trolling enzyme secretion which act rapidly and influ- 
ence all enzymes in a parallel manner. Adaptation to 
diet involves selective increase.s in enzyme output and 
require a long jieriod nf time. — M. J. Oppenheimer. 


AIotility 

Youmans, Y'. B., Karsteks, A. I., and Griswold, 
H. E., Jr. : Action o} aiiti-cholincstcrascs on the mo- 
tility of the cxtrinAcally dcucii'atcd intestine in sifti. 
(/. Phamacol. E.xper. Thcrap., V. 80, P. 205, March, 
1944.) 

Intestinal motility was studied by the balloon method, 
ns'mg nnancsthetized dogs with Thir 3 ’ fistidas oi the 
jejunum. The extrinsic nerve supply to these loops 
had been interrupted surgicall_v, so that the intestino- 
intcstinal reflexes and pain respon.ses to pressure in 
the loop were absent. 

Prostigmin and pin’sostigmin exerted their char- 
teristic e.xcitatory action on the motility of the denerv- 
iited intestine and this action was prevented or reduced 
hv atropine. The minima! dose of the anti-cholinester- 
ases is sufficient to potentiate the e.xcitafory action of 
acet^’lcholine while the minimal do.=:c of atropine is 
sufficient to reduce the e.xcitatory action of the acetyl- 
choline. 

The action of the ph.vsostigmin attd j)ro.>tigmin arc 
the same on the denervated intestine as on the inner- 
vated intestine. The results may be axplained by po.stu- 
Jating that these drugs have a direct excitatory action 
on the intestinal niotdity exclusive of their anti-choli- 
nesterase action. On the other hand, they may be ex- 
plained by assuming that the drugs act to prevent 
acetylcholine destruction by choline esterase and that 
the aceti'lcholine in the denen-ated muscle is either 
formed by the intrinsic nervous mechanism or brought 
there bv the blood stream. — M. H. F. Friedman. 


PlIARM.VCOLOCJY 

Deich-Mann, FI., AND W'lTHEKUP, 8..' Observations 
on the ingestion of methyl cellulose and ethyl cellulose 
by rats. (/. Lab. Clin. Med., V. 28, P. 1725, Novem- 
ber, 1943.) 

The possible deleterious effects of methyl celUdosc 
and eth}'! cellulose because of their potential usefulness 
as thickening and binding agents in the pharmaceutic 
and food industries were investigated. 

Methyl cellulose incorporated in the food and drink- 
ing water of 80 rats with a dail,v ingestion of about 
0.44 gms. per rat and ethyl cellulose of about 0.18 
gm. per rat daily in the food only, fed over a period 
of eight months. ;5howed no significant difference in 
the weight and growth of these animals against a cor- 
responding number of control animals. There was 
likewise no evidence of significant gross or microscopic 
abnormalities in tne tissues of these animals. 

It is concluded that the feeding of methyl and ethyl 
cellulose in these concentrations is harmic''. to rats. — 
H. Siplct, 


Patiioloc.y 

Gvxn. C. K.; Hereditary acholuric jaundice in the 
rat. (Canad. Med. Assoc. J., W 50, P. 230. Marcli 
1944.) 

There appears to be no record of hereditary jaundice 
among animals other than man. In 1934 'a mutant 
strain of albino rats was observed in a breeding col- 
ony : these animals showed jaundice at birth or shortly 
thereafter which persisted throughout the life of the 
animal. Bile was absent in the urine. The van deii 
Bcrgh test' suggested a hemolytic type of icterus. Red 
cell count was 3.9 million compared with controls oi 
4.4 million. The urobilin excreted in the feces was 
sometimes greater than in the ivornial animals. Marked 
nervous symptonis developed in some of the jaundiced 
rats, similar in character to those found in normal rats 
reared on a vitamin A deficient diet. No gross lesions 
of the cord or the peripheral nerves was noted. The 
jaundiced condition is inherited as a non-sex-linked 
recessive character. Although enlarged spleens were 
found in 20 per cent of the young, splenectomy did 
not alleviate the jaundiced condition. — J. M. Theoiie. 


Hard, FI. L.. .and Carr, C. J. ; Experimental dia- 
betes produced bv alloxan. (Proc. Soc. Exp. Biol. 
Med.. V. 55, P. 214, March, 1944.) 

I'wenty-four hours after injection of a suitable 
amount of alloxan into rabbits, rats, and dogs, the 
blood sugar reached a diabetic level which persisted 
for weeks. Liver glycogen determinations were nor- 
mal. suggesting that carbohydrate storage (as glyco- 
gen) in the liver is unchanged. It is suggested that 
the blood sugar rise may be due to adrenal stimula- 
tion. Gross appearance of the pancreas, liver, adrenals, 
and kidneys was normal. Histological changes noted 
were a pyknosis of beta cells with alpha cells unaffected 
and a shrinkage of the cells accompanied by degrami- 
lation. There were no histological changes in the liver 
or kidneys. Noticeable changes were seen in the marked 
fragmentation and shrinkage of the cells in non-locai- 
ized areas of the medulla of tlie adrenal gland. How- 
ever, in permanently diabetic animals the adrenal 
medulla is normal with the exception of cystoplasiuic 
vacuolation of cells in small areas. The number of 
islet cells was normal, but many were small and con- 
sisted entirely of alpha cells. With the amelioration 
of the diabetes, however, regeneration of functional 
celts is possible. The changes in the adrenal medulla 
and the cells of the islets may explain the character 
of the acute stages. — R. L. Burdick. 

Mulligan, R. M., Longwell, B. B.. and 5Ior- 
rell, R. M.: Tissue ehanges produced by estrone m- 
jeeted into female doas svith bile fistula. (Am. / . Path; 
V. 19, P. 861, 1943.“) 

Three dogs provided with bile fistulas were given 
estrone. The iron-containing pigment was found to be 
increased in the Kupffer cells of the liver, and in the 
spleen and bone marrow. The bile canaliciili of the 
liver contained relatively more iron-free pigment- 
Estrogenic stimulation of the vagina, endometriiiin 
and endoccrvi.x was also noted. — G. Klenner. 
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Kia'UFKI.u. Chainics in Hood chemistry 

in the rnhhit os indicotirc of hcl'Otic domacic by ortjio- 
oinidoo::otoluol. (llck’ctico Med. elcto, 11. P. 709, 
1^U3.) 

Treatiuciit of rabUits with 5 per cent oily sohuioii 
cif (irtho-anii(lo:izo'a)hu>l per os or suheutaiieoush' in- 
hihils the weight gain through a reversible inhibiiion 
of assimilation. The crythrolytic funetion of the liver 
and the ^yn!he^i^ of cholesterine from -oleic acid are 
decreased, llilinibin values of the serum arc not 
changed, white the bile acid concentration increases. 
.\fter stibcnt.'inei^n.s injections, there is a transient in- 
crease in blood sugar. Xo changes ctnild he detected 
histolugicallv in the liver. — y'ourtcsy Ibological Ab- 
stracts. 


METABOLISM AND NUTRITION 

Doumkk, 11. A.. .\Nr> M. Giitsox: I’itomin A dc- 
th'icnev in tnbcrcnlosis ond diobetes. and the effect of 
z'orions iheral'cntiic preparations. (-S. African Jonr. 
Med. Sci., V. 7. P. 109, 19-12. ) 

Using the Prober Faybor biophotometer, inve.-tiga- 
tion.*' were carried out ou 3 grou[is of human .sub- 
jects to determine the relative incidence of vitamin A 
deficiency. Only a small per cent of 92 apiiarcntly 
normti! young adults were .sub-normal : a nntch larger 
per cent of 86 tuberculous individtials wOrc sub-nonntil. 
the deficiency being rottghly jiroporlional to the sever- 
ity of the pulmonary infection: all of 10 diahetics were 
sttb-normal and could not be adequately corrected by 
therapy. — Courtesy lliological .Abstracts. 

Bov'iwr.u,. R. K., GitYita. R. P., Eu:itjt:.\t, C. .A., 
AND Hart. E. 13.: nfjcct of flavor on nutritive 'value 
of fats. {Proc. Soc. E.vp. Piol. Med.. W 55, P. 153, 
March. 1944.) 

Groups of rats were kept on diets of hutter-fat and 
corn-oil, both with and without the flavoring clement, 
diacetyl, and with lactose as the sole carbohydrate. 
Growth and fond intake were greater with the rats 
fed ou butler fat: but the presence or absence of dia- 
cetyl had- no effect on the nutrient value of the food. 
Rats kept on butter-fat or corn-oil with and without 
diacetyl but with de.xtrose as the sole carbohydrate, 
showed an increase in growth and food intake over 
those rats fed on the lactose-fat diets. Ilere, again, the 
presence or absence of diacctyl had no nutrient effect. 
It was concluded that the flavor of a diet does not 
determine significantly the nutrient value of the diet. 
— R. 1,. Burdick. 


SiT.cTOR, S.. McKtiann, C. F., and Meserve, E. 
R. : Effect of disease on utiliaalion of zdlainin A. (Am. 
./. DE. Child.. V. 66, P. 376, Oct.. 1943.) 

A number of factors assisting or governing the ab- 
sorption of vitamin A arc given. The absence of bile 
salts reduce.^ greatly its absorption from the intestine. 
It is believed that a fatty acid-vitamin A complex is 
formed and absorbed through the intestinal wall. In- 
terference with fatty-acid absorption, or with the pro- 
duction of fatty acids by dige.stion of fat, thus inter- 
feres with vitamin A absorption. Low vitamin A ab- 


sorption is thus e.xplained in conditions where pan- 
creatic enzymes arc e.xcluded from the small intestine. 
Kon-ahsorbablc oils, such as mineral oils, hold the 
vitamin .A in solution and do not permit its absorption. 
Infection seems to alter the capacity of the intestine 
to absorb the vitamin ; and in some chronic infections, 
such as post-nasal infection, the vitamin A deficiency 
may become very marked. — I. -M. Theone. 


MISCELLANEOUS 

Mackett, W. R. : The pepsin content of yastric 
juiec. (J. Pathol. Baelerial., V. 56, P. 136, jan., 1944.) 

The peptic activity of a sample of gastric juice is 
expressed in terms of concentration of pepsin by re- 
ferring the digestion activity, using serum albumin as 
a substrate, to a jireviously jireparcd chart. Given 
sullicient time, the weaker concentrations of jiepsin 
hydrolyze serum albumin as well as the stronger con- 
centrations do. Xo activity occurs in an alkaline me- 
dium, but activity is little retarded even with a pi I 
as high as 6.0. — D. .A. W'oeker. 


Di.mter. .a.: Unsaponifiable matter in the fetal and 
adult Ik'cr. (lloppe-Seylcr’s Zeitsehr. Physiol. Chenu, 
V. 271, P. 293, 1941.)' 

Analysis of the unsaponifiable matter from fetal and 
mature mammalian livers showed that in the former, 
cholesterol is ])redominanl while in the latter paraffin 
hydmearbons of the scjualene type were found. Vita- 
min .A and lipochrome were abundant in mature livers. 
The hydrocarbon, called ’‘hepene,” after reaction with 
HCl or HBr has the formula Ci-Hn. 8HC1 or G-.H™. 
121-IBr, showing it to be of squalcne type. The hydro- 
carbon was absent in Irody fats, blood and bile. The 
author concludes that "hepene” is an intermediate in 
the formation of cholesterol in c.xtrauterine life. — Bio- 
logical .-\bstracts. 


Maclay, E. and O.stekrerg, .a. E. : An adaptation 
to the colorimeter of the Sepulveda-Ostcrhcrg serum 
bilirubin procedure. (Proceed. Staff Meet. Mayo 
Clinic, y. 19, P. 4. Jan. 12, 1944.) 

The i)roccdure de.scribed omits the necessity of a 
photo-electric colorimeter’ if one is not available. A 
.solution of 600 milligrams cobaltous sulfate is equiv- 
alent in color intensity to a solution of 1 milligram 
bilirubin in 100 cc. Matching the serum bilirubin 
.'igainst the cobaltous sulfate has given readings of 
0.3 to 2.0 milligrams bilirubin per 100 cc. Higher con- 
centrations of bilirubin are diluted to fall within this 
range. — T. j\I. Theone. 


Steigmann, h'.. AND JMarks, ,A. R. ; Clinical studies 
on a nezo pepsin inhibitor. (Proc. Soc. E.vp. Biol. 
Med.. V. 54. P. 25. Oct., 1943.) 

Peptic ulcer patients were given an Ewald test meal 
plus calcium carbonate, aluminum hydroxide or sodium 
lauryl sulfate. Regardless of the initial pH and peptic 
activity of the gastric contents the calcium carbonate 
and aluminum hydroxide caused the greatest rise of 
pH and the greatest decrease in peptic activity. One 
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iiunclrcd nigs, of sodium laiiryl sulfate had iro signifi- 
cant eflect on cither the pH or the peptic activity; ad- 
ministration of 200 mgs. of sodium laiiryl .sulfate or 
its administration on successive day.s caused a slight 
rise in pH and a slight lowering of peptic activity. In 
all cases, 2 hours after the administration r>f the pepsin 
inhibitors, the pH and peptic activity vn!uc.s returned 
to tho.se obtained with the test meal alone. It was con- 
cluded that sodium lauryl sulfate does not act in vivo 
as an inhibitor of pepsin unless the pH of the gastric 
contents i.s rai.scd.' — K. L. Burdick. 


I'oRiiEs, J. C., Axn Evans, I£. J. : Protective action 
of sulfanilaiiiicic jroiti cJilorojorin liver damaoe. (JFar 
Med.. V. 4, P. 418, October, 1943.) 

A distinct limitation to the use of chloroform as an 
anesthetic is its damaging effect on the liver in certain 
cases. In naval medical practice the use ■of chloroform 
would be desirable because of its low bulk, non-inflam- 
niability, and relative simplicity of administration. The 
authors found in animal experiments that some degree 
of protection against liver damage by chloroform in- 
halation is exerted by [irevious oral administration of 
sulfanilamide. Inasmuch as the sulfa drugs, particu- 
larly sulfanilamide, arc used widely in the war-wound- 
ed, the subject for ojiemtion will already have had 
some protective treatmetjt before chloroform ane,s- 
thesia. It is, however, desirable that the sulfanilamide 
treatment be instituted early enough to assure a high 
concentration of the drug in the blood and liver at the 
time of anesthesia, — G, Klenner. 


BF,RRtDGr,, N'. J.: Pure crystalline rennin. {Xature, 
V. 151, P. 473, 1943.) 

The crystallization of an enzyme is not proof that 
the enzyme is pure, it is oidy supportive evidence that 
irification has proceeded to a high degree. A prepa- 
• 'ion of rennin was made consisting of flat crystals 
.md also spheroids. The solubility was independent of 
its rennin activity or its total nitrogen content. Prob- 
ably no major impurity was present. The cn.-stal!ine 
rennin was prepared by precipitating rennet at pH 5.4 
with saturated XaCl and adsorbed on alumina formed 
by addition of potash alum. Salting out and re-dis- 
solving were repeated several times. Final crystalliza- 
tion was achieved by the slow addition of .saturated 
magnesium sulfate. — F. E. St. George. 


Kjrsxer. j. B. and Wolff, R. .A.; Effect oj sodium 
alkyl sulfate on pept'e activity oj gastric contents in 
man and in vitrio. (Proc. Soc. Exp. Biol, and Med., 
V. 54, P. 11, Oct., 1943.) 

Experiments done in vitrio with gastric juice and 
sodium alkyl sulfate showed that the detergent elim- 
inated peptic activity with very little deviation of pH. 
When 20 per cent cream was added in vitrio to gastric 
juice and sodium alkyl sulfate, the inhibitory effect of 
the detergent was greatly decreased. The decreased 
inhibitory effect was also found when lecithin was added 


while the effects of lard and mineral oil were not notice- 
able. 

Experinient.s performed in vivo on 3 male patients 
w.th duodenal ulcers gave the same results. When the 
))atients were given a diet low in lipids, sodium alkyl 
sulfate inhibited peptic activity. When the patients 
were given cream, the inliibitory effect of the deter- 
gent was eliminated. 

It was found that the pepsin-inactivating action of 
sodium alkyl sulfate is inhibited in vitrio by cream, 
butter, lecithin, glycerin, and esters of fatty acids, while 
lard, minenal oil and olive oil are practically ineffec- 
tive in this respect. — R. L. Burdick. 


\ oi.K, B. \\ . and Poffer, H.: Microscopic demon- 
stration oj jttt in urine and stool by means of fluores- 
cence iniscroscopv. {.-Ini. J. Clin. Path., Y. 14, P. 234, 
April, 1944.) 

Ihe alcohol in Sudan III stain dissolves some of 
the fat. therefore a water soluble fluorescent fat stain, 
“Phn.sphin 3f\,’’ was used. A loopful of feces or cen- 
trifuged urine sediment was suspended in one drop of 
the Phosphin 3R .stain, and e.xaniined under a fiuor- 
csccnce microscope. The details of this microscope 
are given, but essentially it is constructed to eliminate 
all but the ultraviolet light rays. The fat droplets were 
easily seen and identified, giving much better re,sults 
than Sudan HI. — Wm. O. Bcanier. 


Hf.ss, M. a.nd HorxANDER, F. : Permanent nieta- 
chromatic staining of gastric mucus smears. (/. Lab. 
Clin. Med., V. 29, P. 321, March, 1944.) 

The purjiose of the investigation was to find a method 
for staining smears of gastic mucus so that the cellular 
structures would be visible by contrast against the 
background of mucous material. 

The im])ortnnt factor in the method devised was 
the use of a fixative (HgCF) after the slide has been 
stained, since its use before staining was ineffective, 
itlild acidification of ihe dye solution with hvdrochloric 
acid increased the color contrast between nuclear ma- 
terial and the mucus: this was not tnie, Irowever. 
when other acids were used. Sulfuric acid 'was also 
added to the dye solution to increase the intensity .and 
subslantiability of the staining. Use of hydrochloric 
•acid alone resulted in loss of dye during the later steps ; 
sulfuric acid and hydrochloric acids used together, 
however, prevented this lo.-.s. 

In finished preparations both e.xtra- and intracellular 
mucus sta'n purpli.sli-red while the cells stain blue with 
the nuclei having the greater depth of blue. — R. L. 
Burdick. 


Hansen, 1..: Defects of occular muscles in chronic 
colitis. {Dcutsch. med. U’ochcnscitr., \'. 67. P. 101/. 
1941.) 

Weakness of convergence and presence of hemer- 
alopia in a patient with chronic colitis is tentaUvely 
explained as a result of svmptomatic sprue and degen- 
eration of supranuclear tracts. 
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Relationship Between the Lymphoblastic Tumor and the Digestive Tract* 

By 

.1. BORAK, M.D.+ 

NHV VORK. N'. V. 


T he term “lymphdbla.'.tic mmor" includes two main 
variet e? : the lymjdTOgranuloma, first descrilted by 
Hodgkin, and the lymphosarcoma, first described by 
Kundrat. Although tite two tumors vary distinctly in 
their histological structures, they have a number of 
featmes in common, making them indistinguishable 
clinically. Botlt develop in the lymphatic tissue and 
may spread throughout the entire lym])hatic system. 
However, difi'eront parts of the lymphatic .system are. 
in varying fretiuency, sites of either of the two vari- 
ctic'. On nne hand there are regions which almost 
invariably are affected. Here, for instance, belong the 
neck or the mediastinum. On the other hand there are 
regions in nhicli lymphoblastic tumors are found much 
Ic'S frequently. Here belong the lymphnodes surround- 
ing the digestive tract from the pharynx down to the 
rectum. .\' a con-equence. the symptoms on the part 
of the digestive tract caused by these tumors arc not 
.-T) well known, and in many texlimoks not even men- 
tioned. 

In the last few years I litivc had the opportunity of 
seeing eight cases with lym]i!iohlastic tumors afTcctin.g 
the digestive tract, and shotdd like to report on the 
findings ui these cases. 

The cVtmccil .s\mptoms are functional di.sordcrs of 
the digestion in dejjendencc on the locali::atioii of the 
tumor. 

A\’hen tiie tumor is in the vicinity of tlie pharynx 
or esophagus, difficulty in swallowing results, 

^^'hcn the tumor is in the vicinity of the stomach 
ttr duodenum, vomiting follows. 

Whien the tumor is in the vicinity of the lectum. 
constipation develops. 

The radiological signs concern the morphological ap- 
pearance of tile digestive organs in deiiendence on the 
sfTc of the tumor. 

When the tumor is small, an indentation of the con- 
tours results. 

When the tumor is of larger size, theie is also a dis- 
placement of the affected organ. 

When the tumor is very large, an occlusion of the 
lumen is produced and symptoms of stenosis develop 
As to the treatment. Roentgen theiapi has provc.I 
the method of choice. The effect sets in in the course 
of a few days, and a complete disappearance of the 
tumors may be obtained in the course of a few weeks. 
Radiotherapy removes the immediate danger to life, 
and is therefore a life saying measure. Needless to 
say that, nevertheless, the final outcome of the disease 
still leaves much to be desired. 

•Lecturer on Radioloo, New York Untversuy, College of Mcdtcine 
Submitted Dec. 28. 1943 


The observations made in five cases rejiresenting 
lymphoblastic tumors affecting dilTerent parts of the 
digestive tract may be quoted for illustration. 

The first case concerns a patient w'ith Hodgkin's 
disease. The twenty-four year old man came because 
of increasing difficulty in sw'allow ing. When he opened 
his mouth a protrusion 'of the posterior wall of the oro 
pharynx was noticed. An X-ray film of this reg on 
shows that the transparent band representing the air- 
containing pars of the pharynx was considerably dis- 
placed to the left. (Fig. 1) The diagnosis as to the 



FIC. 1 

The oropharynx is displaced lo Ihc right by a mass on its left side. 


nature of the tumor was made by means of a biopsy 
of an indolent, hard lymphnode found on the same side 
of the neck on which the pharyngeal tumor was pres- 
ent. X-ray thera])y caused the disappearance of both, 
tlic pharyngeal and the cervical tumoi. (F g. 2) Curi- 
oiislv enough, the wall of the pharyn.x opposite to the 
tumor did not return to its normal pos.tion presum- 
ably because adhesions develoned during the pcr’od of 
dislocation. The patient lemaiued locally symptom free 
dur ng a two-year-long observation, but developed 
hmphnodes on the other side of the neck and in the 
mediastinum which were treated with rays. 

'I he second case likewise concerns a patient wdth 
Hodgkin s disease. The twenty-eight year old woman 
suffered from lymphnodes in numerous regions of the 
body, which disappeared following X-ra}- therapy. 
Some time later she started complaining of difficulty 
in swallowing. A mediastinal tumor was thought of 
but was not found on X-ray examination. However, 
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when the esophagus was tilled with barium, au in- 
dentation on the right side was disclosed, typical of 



FtC. 2 

Same cajc ai Us- 1 thcrapr. 


pressure produced by an extrinsic tunior. (Fig. 3j. 
X-ray therapy caused a disai)pcarance of the tumor so 



FIG. 3 

« xs:-2.i ■" '■ " "■ 

,1,. cso,,haE« rcs.,inc,l i., no„»l nn.l poai- 

on. (Fig. 4). with a Ivmphosar- 

Sd ...» ,vaa .riatc.l -th 

ovSr one a,.d a' halt «». d. ...a „.=d,aa..n..n.. 


axillary, and inguinal nodes when he began to com- 
plain of fulness in the stomach and voni ting. X-ray 
examination slYowed that the stomach was pushed to • 
the left and that there was an angulation between the 



FIC. A 

Same FiR. 3 ’‘""F 


.-ardiac and middle portion ol the stomach (F’’ J; 
X-r.av therapy in this case also caused a 
.nce'of the tumor so that the patient «ased to on^ 
md the stomach regained its nonnal appearanc . 

Triie fourth case likewise concerns a j 

Ivmphosarcoma. The fifty-four year old man first 
a media.-=tinal tumor with f he 

successfully treated .dth X-rays. ^ 

returned in a very bad condition. He hac -Ci P 
i„ ,be back and vomited almost ever^h ^ he_ at^^ 
X-rav examination revealed a complete P^^^ 
liariiim flow at the transition of the second 
port on of the duodenum with a marked p - 
katation (Fig./)- 

iec.iv.ly » .0 ot d,e ?, 

the (Inodeiuiin (Iig- S)- ' ^ ^ patient 

ciirred. however, and caused the death of the p 

sliortlv afterwards. , coni- 

The fifth patient, a thirty-two year ^ (-ological 
plained of severe pain in the and lumbar 

examination and X-r.ay films o P - elicited that 

spine were negative. C^ccful cpie^ i » ^ months, 
there was also constipation f sliowed an' 
Barium enema disclosed that [ ^^-hich at 
indentation and angulation on ^ ’(Fig. 9). 

first could not be explained Ivniplinodes 

However, on careful examinat on - ^^P 

were found in both inguinal regions. Oi 
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FIC. 5 

The stomach shows a sharp angulation between its cardiac and 
medial part. 



FIC. 7 

The duodenum shows a stop between the second and third part 
(lateral view). 




f . 





FtC. 6 

Same ease as Fig. A after X>ray therapy. 


was excised and ])roved to Iiarbor a tissue described 
as “probably a lyni])hosarcoina‘’. X-ray tberapy 
M’as instituted and made the tumors disa])])ear. 
those in the inguinal regions as well as that com- 
pressing the rectum. As a consequence, the constipa- 



FtC. 8 

Same ease as Fig. 7 after X-ray therapy. 
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111 conclusion, we see that lymphoblastic tumors niay 
])roduce (lefinite symptoms on the part of the digestive 



FIC. 10 

S,mc ca« a. FiS- 9 after X-ray therapy. 


Showing a sharp angulation oVIhe right contour of the rectum. 

tion disappeared and the rectum regained its normal 
appearance (Fig- l^)- 


part which can be definitely diagnosed 
cessfully treated with X-rays. 


and then suC' 


On the Absorption of Iron 

By 

V. E. HENDERSON, M.D. 
and 

G. H. W. LUCAS, Ph.D. 

TOROKTO, CANADA 
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k S WILL be seen in the course of this review, th 

Anb»rp.ion iron i, 
ton in which the acidity of the 

contents resection t£ conditions for 

cases of widespi ead gc definitely altered, 

successful iron resorption have ^‘^3, ,,,es. 

The mystery of tlie absorpti entirely solved, 

and indeed in j^^^ow is an undoubted guide to 

but the view set fort therapeutic purposes, 

the administration o prelude to the use 

Unfortunately absorption is but 

of Phcrm.colcPV. univeesav of Tocon.o. 

Submitted January -8* * ' 


of the iron absorbed, which fstate ot the 

copper doubtless in part, vitamins and the 

bone marrow. „,pHicament was perhaps 

The reputation of iron as a medi , , jg This 

chiefly based on its curative " jjgappeared wit'’ 

old-fashioned disease seems to ha ,,re still 

the abandonment of tight laci g. 
many cases of 

ficiency m iron absorptio inadequate utdiza- 

considerable percentage of cases ot mao q 

f n .rrO 


a 
tion. 


"The literature on 

has increased enormously and no review 


iMf. n. i>. 

AlOLST, IV-H 


On tuk AissoRmoN of Iron 


245 


ly deal with all jdiases of the subject. Only those papers 
will be dealt with which seem to be of definite de- 
icrm 'native value. 

Tl)c inv)si fundamental contribution to our knowledge 
of the form in which iron is absorbed from food is that 
of Lint^el (ll. It was known that alpha-alpha-dipy- 
ridyl forms a complex with ferrous, but not with ferric 
irosi. Liutze! showed that the dipyridyl was not toxic 
to rats when injected and appeared rapidly in the 
tirinc to the extent of stnne I2^f’. If the ferrous iron 
complex were injected, it. loo. appeared rajndly in the 
urine to the extent of some 3S.50'f< , but none in the 
faeces. Now if he fed rats on a diet ci'ntaining ample 
available iron as judged by the increase in iron in the 
body and growth of tlie normal controls, wliile other 
rats were fed alpha-alpha dipyridyl in a quantity ade- 
quate to unite with all the iron were it converted into 
the. ferrous fonu, the rats failed to increase their bodily 
cotitent of iron and growth also failed. Further, tione 
of the ferrous dipyridyl complex appeared in the urine. 
Lintzel concluded that absorption of iron only occurred 
in the ferrous form since the dipyridyl would not pre- 
vent the ab.sorption of ferric iron. This cx]icriment 
was repeated by Lucas and Summerfeldt (2). who 
showed that the animals fed the dipyridyl became rapid- 
ly anaemic, the haemoglobin falling from an average of 
1 1.6 to 6.03 Gm. 

It i.s, however, well known that the adm'nistration 
of ferric iron, for example as the perchloride, will raise 
the haemoglobin in anaemia. .-\nd indeed, as imeas and 
Summerfeldt showed, if rats were made anaemic by de- 
ficient iron feeding, adequate amounts. 0.25 mgm. iron 
per diem as cither ferric or ferrous chloride, led to an 
equal ga'n in haemoglobin, as did Iron and .Ammonium 
Citrate, but if the amount of iron were reduced to 0.05 
mgm. iron the gain produced by Iron and .Ammonium 
Citrate was roughly only l/'3 of that produced by either 
ferric or ferrous chloride and when 0.025 mgm. iron 
was fed the gain with ferrous chloride was ample, while 
that with ferric was slight. It tlicrefore becomes perti- 
nent to examine what is known about the fate of medic- 
inal iron in the stomach. 

1. Ferrous Sulphate or Ferrous Chloride. (.Avadable 
in a stable form as the Citrated Ferrous Chloride B.P.. 
which is not a complex salt, but in solution 1 berates 
free ferrous iron). These are not prcciiiitatcd by pro- 
teins, nor at a pH of lower than 5 by carbonates ; even 
about this pH more ferrous than ferric remains in 
solution fHalvorsen and Starkey (3)). This is im- 
portant. as the gastric contents poured into the duo- 
denum. change rapidly from a low pH to one of 7 and 
upward. (McClure et al (4)). and consequently very 
rapidly ferrous, and even more rapidly ferric, ions will 
disappear, insoluble forms being produced. In the lower 
part of the gut, with .still higher pH and the presence of 
much carbonate and sulphides, precipitation will occur 
and no available ferrous ions will be found. It .should, 
however, be remembered that Starkenstein (5a) has 
shown that ferrous salts can be absorbed from the 
stomach in rabbits. 

Dlaud’s Pill contains the insoluble ferrous carbonate. 
This can be readily converted into ferrous chloride by 


Imlrochloric acid and made soluble less read ly by 
carbonic acid and by fatty acids. There is little doubt 
that the precijiitatcd form is not available, but only such 
as is transformed into a soluble ferrous form. 

Reduced Iran. This is so called because it was re- 
duced from the oxide. In the presence of hj'drochloric 
acid, ferrous chloride is jjroduced, but no ferric as 
long as any iron remains undissolved. Bauer (6) has 
.shown that as the concentration of hydrochloric acid 
increases, the amount of iron dissolved increases, but 
not projiortionatcly, and if the concentration of acid is 
constant, the amount of iron dissolved increases as the 
amount of iron increases, but again not proporl'onately. 
Reduced iron is slowly attacked and becomes dissolved 
by carbonic acid and by organic acids, but tlie amount 
d ssolved by organic acids varies witli the acid and is 
greater in some cases than' would be expected from the 
pM. Hence a probably small pro|)ortion of Reduced 
Iron administered will become ferrous iron and the 
jiroportion will probably be less in the achlorhydric 
patient. 

2. F'erric Iron. Ferric Chloride readily precipitates 
]>rotcins. The ])rotein iron complex probably onl}' frees 
iron ions after protein digestion has proceeded, when 
the presence of carbonates will lead to precipitation. 
This reaction with proteins is probably the cause of 
ferric chloride producing gastric irritation and hence 
is little einjiloyed today. Further, as we have seen, a 
pH of even 5 leads to extremely few ferric ions remain- 
ing in solution. So far the evidence would suggest that 
ferric chloride would be an extremely poor source of 
iron'. It was, however, shown by Starkenstein (5b), 
Sullmann (7) and others that in the food in the 
stomach, reducing substances such as glutathione, and 
some of the amino acids, are available, which reduce 
ferric to ferrous ions; ascorbic acid will do the same, 
and this was confirmed in the case of ferric iron by 
Moore, Arrowsmith, Welch and Minnich (8), who 
showed that iron absorpt'on was greater if ascorbic 
acid were fed or if the reducing agent, formaldehyde 
sulphoxate, were added to diet. 

3. Coinple.r Iron Preparations. Of these we need 
only consider Iron and Ammonium Citrate. This in 
solution shows no iron ions, but in the presence of 
hydrochloric acid, even in very low concentrations, 
liberates ferric ions. The fate of the ferric ions liberated 
will then resemble those of ferric chloride. Some will 
be reduced to ferrous and become available, the greater 
part will not. We have not, however, any adequate ex- 
planation of why this .salt can raise the haemoglobin in 
a case of achlorhydria. Free iron ions are not I’berated 
from this salt by carbonic acid. AVe know that lactic 
acid will do so, but this is one of the stronger organic 
acids (per.sonal exper'ments). Kor does it seem likely 
that any of the amino acids would produce this change, 
as acetic acid does not. We have, however, found that 
ascorbic acid leads to the appearance of ferrous ions, 
though we are not sure that this will occur when the 
ascorbic acid is present in the food. The complex has, 
however, another characteristic which differentiates it 
from the inorganic jireparations, namely, it is not pre- 
cipitated by carbonates or phosphates and consequently 
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is available for absorption over a greater length o( the 
gut and were it to be absorbed as a complex it might 
act as a source of iron, since it is knou-n that when In- 
jected as the green salt it will lead to haemoglob’n pro- 
duction according to Heath, Straus and Castle (9), 
who used very large doses. 16-32 mgm. of iron (or 213 
mgm. of the salt) of which 96% was utilized in haemo- 
globin production. Their two cases varied from 66- 
154% ! Fowler and Barer (19), treated cases of hypo- 
chromic anaemia with intramuscular doses of 0.1 Gm. 
(1.5 mgm. of iron) for 12-24 days and showed that 
while they retained all the iron injected, there was no 
increase in haemoglobin in three out of four cases and 
slight in the other, though the erythrocyte count in- 
creased slightly and there was a small, 1-3.2%, output 
of reticulocytes. Two of the patients showed a rapid 
gain when 3 Gm. Iron arid Ammonium Citrate was 
given per os. There is, however, little doubt that the 
amount of iron usually given by injection is almost 
completely valueless as compared with the amount that 
can readily he absorbed per os. 

If the above description of the changes in the ordin- 
ary forms of medicinal iron is correct, as it seems to be, 
then' we have probably accounted for the production of 
adsorbable iron in all cases save that of Iron and Am- 
monium Citrate in a case of achlorhydria. 

Further, if this picture is correct, the importance of 
hydrochloric acid is evident and on this point there is 
certain experimental evidence. Mettier and ^linot (11) 
fed ground up beefsteak digested in vitro at 37° for two 
hours with hydrochloric acid and pepsin. To the 
strained material Iron and Ammonium Citrate, 0.5‘Gm.. 
was added either before or after neutralization to pH . 
7-8. This was given to ten anaemic patients by stomach 
tube for from 9 to 1 5 days. The neutral form produced 
less effect on reticulocj’tcs, haemoglobin and er 3 'thro- 
cytes than the acid form. Heiimeyer and Piotner (12) 
failed to get any effect in certain achlorhydric patients 
from Reduced Iron when Ferrous Sulphate gave a good 
response. Moore, Doan and Arrowsmith (13) showed 
that in an achlorhydric case the serum iron increased 
less with a large dose, 5 Gm, of Reduced Iron, than 
when hj'drochloric acid was given with tlie same 
amount of Iron. Kellogg and Mettier (14) found in 
ulcer cases on a Sippy alkalinization d et, no or but 
slight increase in reticuloc 3 ’tes or haemoglobin when 
food containing adequate iron was given, while without 
the alkalies definite responses were obtained. Minot 
and Heath (15) state that there is a definite tendency 
for achlorhydrics to show a smaller reticulocyte re- 
sponse to Ferrous Carbonate or Iron and Ammonium 
Citrate in equal doses of iron, and a smaller gain in 
haemoglobin and erythrocytes than in chlorhydrics, and 
this agrees with the slower gain in such cases obser\-ed 
by Witts (1931). 

The dosage required. Even in the case of Iwpo- 
chromic anaemia the dosage of aim preparation cannot 
be definitely laid down. The reason for this will be 
considered later. A consideration of the literature leads 
one, however, to agree with Witts (16), Moore, Ar- 
rowsmith et al (8), and with Widdowson and Mc- 
Cance (17) that ferrous iron gives a better response 
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than the same amount of ferric, and this is evident in 
the work of Reanann and Fritsch (18). Accurate 
quantitative comparisons carried out on cither the same 
individual or on a series of cases with all the usual iron 
preparations are not available. But good responses in 
haemoglobin and crythrocr-tes occur with dailv do^cs 
of : — 


Drug 

Gut. 

<jr- 

mgni. Iron 

Ferrous Chloride 

0.35-0.7 

5-11 

100-200 

Sulphate 

0.5-1. 0 

7-15 

100-200 

Bland's Pll 

3-4 

45-60 

300-400 

Reduced Iron 

1.5-6 

22-90 - 

1200-1500 

Iron and Ammonium 



Citrate 

4-8 

60-120 **800-1600 

Solution of Ferric 




Chloride 

4-8 mils 

60-120 min. 

200-400 


This Table agrees approximately with Witts (19). 

Based on B.P. iron values. U.S.P. doses of Reduced 
Iron would be smaller, 1.3-5.2. 

** U.S.P. dose would have to be larger by 1/5 to giie 
the same iron value. 


But this is br- no means the complete sfori', as ne 
shall produce evidence to shoiv that there is an absorp- 
tion and storage of iron with all forms of medication 
which is greath' out of proportion to the amount of 
haemoglobin produced and in some cases without 
bringing the haemoglobin to a normal value with such 
doses, even when larger doses will do so. 

The dail 3 ' required intake of iron is low. Liiitzcl 
(20)- and Widdowson and McCance (21) produce evi- 
dence that not more than 1 mgm. is necessary in males. 
Ordinarih' this is obtained from food. While there is 
evidence that anaemia in males does not usually occur 
with a supph’ of 5-7 mgm. of food iron, this is certainlv 
too low a figure for many women who are menstruat- 
ing, quite apart from pregnanc 3 '. The menstrual lo’S of 
iron has been found to show a wide variability. Wid- 
dowson and McCance (21), 3.6 mgm., 2S.0, 11.0 per 
period in three cases who showed fairly constant 
amounts at each menses ; Ohison and Daum (22), 
18.16. 25.68, 32.35, 41.9, for example. If only I lugm. 
were being absorbed daih’, the menstrual loss ni gbf 
e.xceed the total intake, and there is certainly a small 
loss in the urine, measurable at least when the intake is 
high. According to IMcCance, it is doubtful if there is 
any excretion b 3 ' the gut, as has so long been taugit- 
All the evidence suggests that this is correct. 

The iron in the food differs much in its ava lain lU 
for absorption. We know, for e.xaniple. that haemog o 
bin is a ver 3 ' poor source of iron, while spinac i 
green cabbage arc good sources (Lintzel (20)1. - 
until more exact studies are made on food after coo ' 
ing, and indeed after digestion, it seems that at ca. 

10 mgms. are required and most mitritiomsts P'" ' 
figure at 15 mgms. daih'. Even in normal women > 
should cover menstrual losses, but hardly sccnis a 
quate from clinical observation to cover the more n p 
loss to the foetus in the late stages of pregnanq’. 
sequentlv it must be admitted that a daily mta 'c 
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mgin?. ill the food slunikl be provided. ihon;j;h for most 
jiersoiis 10 nijpiis. would be ,'iuiplc. 

Enout^h studies with careful measureiucnts of the 
amount of iron in the form of food and medicine, of 
the amount of iron absorbed and the amount utilized in 
the formation of haemo|;Iobin. have been made to make 
it clear that the whole mystery of the utilization of iron 
in the huildin" of haemoj'lobin has not been solved. 
Such studies are to be found in I'owler and Barer (23 "i. 
Brock (24V W'iddowson and McCance (17). Marsh. 

I. everton et al (25). Brock and Hunter (26V But 
■the.ce studies, as well as others which will be referred 
to. make it evident that certain principles of iron medi- 
cation must be undcrstootl by the physician and must 
serve to p'reatiy modify his treatment in many cases. 
They also serve to indicate that such a Table of Dosajje. 
ns has been jjiveu above, must often be departed from. 

One e.Nample (I'owler et nlf will serve to illustrate 
all these ohserwations. .X female patient, idiojiathic 
hypocliromic anaemia. 4.45 million erythrocytes, haemo- 
"lobin 6.15 <lm. (i.e. about 46(‘< V when on a diet with 

II. 9 m^m. of iron and a tlaily loss of 0.1 m<pn. was 
"iven 1 dm. (15 <;r.'l of Iron and .Vmmonium Citrate 
3 times a day for 24 days. Tlie total of -roii con.sumed. 
food and medicine, was 12.411 (im. of iron; of this 
8.S54 Gm. was retained. In otlier wtirds. she retauied 
71. 3 G- of the iron fed. but utilized for the formation of 
haemoijlobin only 1.0(>f r of the iron given or 1.53G of 
the inm retained. Her haemoglobin increased to 7.95 
Gm. G‘. (about 70G ). It might be tliought that not 
enough time had been given for the iron to be trans- 
mitted into liaemoglohin. Inn this is certainly not the 
c.Npianation as some of the iron was converted rapidly 
into haemoglobin. 

An examination of many recorded cases of hypo- 
chrom-c anaemia reveals that though fairly adequate 
gains in haemoglobin, up to 70G-?0G of haemoglobin, 
and er\-throcytes takes place with moderate doses, such 
as sttggested. no further progress is made unless the 
dose is greatly increased. On the first administration of 
iron (Minot and Heath (15)), there is a definite in- 
crease in reticulocytes, but these decrease again even 
if haemoglobin and err-throcytes increase slowly, .-\gain. 
when the dosage is increased, there is a fre.sh produc- 
tion of erythrocytes and further ga n. Yet it has been 
shown in many cases that iron is being stored by the 
patient throughout the whole course of treatment .‘^o 
that there arc ample iron stores for a great production 


of haemoglobin. In some cases tlie failure in haemo- 
globin formation may be as shown by Heatli (27). due 
to an infection, but this does not apply in many cases 
(Brock; Witt.s: Brock and Hunter; Hcilmeyer and 
Plotner). Xor. as Heath and others have shown, is it 
due to a lack of conjicr or vif the haematopoietic prin- 
ciple of the liver. Fuhr and Sicenbock (28) presented 
evidence that vitamin D may increase the utilization of 
iron in nits under certain exjicrimental conditions, and 
there arc certain cases where vitamin C is efi’ectivc (pos- 
sibly for the reason suggested above), but this is not 
true of many of the cases. It i.s evident that an in- 
erea.sed intake of iron has a direct, but temporary, 
stimulating effect on the bone marrow as {lo'nted out by 
•Minot and Heatli (15). and observed Iiy many others, 
hut this may not be accompanied by a iiroportionate 
formation of haemoglobin. XVe know verv little of 
what happens to iron after absorption, but it was shown 
by .8tarkens!eiri and Harval k (29) that ferrous iron 
added to blood in vitro, under tlie innucncc of globin 
and haemoglobin, is transformed rapidly into a ferric 
complex form so that iron ions rapidly disappear. This 
comjiound may catise the initial bone marrow stimula- 
tion. even if this iron form has to undergo further elab- 
oration before it is available for haemoglobin formation, 
b'urther than this, speculation seems unjustified. 

But for the ordinary clinician it ■jeems obvious that 
the most generally useful forms of iron for adniiir'stra- 
tion are either Ferrous Chloride, preferably when given 
in a mixture with .syrup and hypophosphorous acid, 
which delay oxidation, or the Citrated Ferrous Chloride 
tu.ay be used in the same way, or Ferrous Sulpiiate. 
particularly in achlorhydric cases. \Vc have known 
ca.ses showing an excellent response from pills contain- 
ing 300 ingm. (5 gr.) of the Citrated Ferrous Chloride 
da'ly. In a case witli hydrochloric acid, any iron pre- 
paration will be successful if the do.sagc is adequate for 
the particular case. .Adequate dosage can only be meas- 
ured liy the response. In infants with low iron intake, 
the addition of copper may be of benefit, but for adults 
this docs not seem to be required. Further, most iron 
preparations contain enough copper as impurity to meet 
all needs. 

It should be noted that the first .symptom due to an 
excess of ferrous iron is diarrhoea ; further that ferrous 
mixtures may lead in some persons to a black deposit 
on the teeth, which is readily removed with the tooth 
brush. 
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W lTillX' (Itf [)a!>i tjccatit; the iicnrdtic patient has 
come inti.) his rnvti. Xo loti^er is he cwtsidcred 
to he a sort of mulinoercr who make.s excessive de- 
inand.s upon tlic time and pnlictice of the [thy.sicinti with 
hi.s secminj'ly eiidlc.s.s recital of sytiiptoni.s ; rattier tie is 
now regarded a.s Iteiiig a sufferer of p.syctiosoinatic dis- 
ease whtcli calls for fine diagnostic inquiry into the 
etiology of his ailment and an etinally pain.stnking plan 
for treatment. 

When a f'aticnt say.s that something hurts him. tlic 
pliysician unfortunately can neilhor prove nor disprove 
the statement. Pain being a psychic phenomenon is not 
mea.surable by any instrument of precision. There is 
simply no way of recording the intensity or even the 
existence of pain, save only in tiie consciousness of tlie 
individual. Hence when a patient states that he has 
pain, there is no jmint to ch.allenging him or belittling 
him or telling him that it is imaginary, since the whole 
process of pain takes place within the domain of the in- 
divtdual's mind. 

The incidence of jtsychoneurosis is determined by the 
ability of the phj'sician to recognize it. Unlike hernia, 
typhoid fever or other organic di.seascs, it does not al- 
ways carry a distinctive laltcl. Some physicians main- 
ta'n that they see very little of p.sychoneurosis ; however 
others have stated that thirty percent of all patients who 
come to tlie physician’s office have some psychoiieu- 
rotic angle to their problem. 

One of the annoying aspects of the neurotic patient is 
that he is often more interested in his symptoms titan 
in their treatment; indeed he seems to revel in the re- 
peated recital of them. He is anxious that the physician 
shall grasp the full importance of the Inst detail of his 
ailment. When this occurs the diagnosis of a neurosis 
is almost self evident. However not all cases are as 
clear cut as this, also there is a large group of patients 
who present both organic as well as neurotic symptoms, 
in whom the signs and symptows are so overlapped and 
interwoven that it often requires fine diagnostic judg- 
ment to separate them. 

• Depjnmtnt of Medicint, UniMrsitv of Colorado. 
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Hut what is a neurotic.'' A neurotic is obviously a 
person .‘.iifTcring from a neurosis. And what is a neu- 
rosis? 

A neiirod.s i.s a pfychic phenomenon in which an in- 
dividital has become nwladjttsted to some life situation 
and reflects the conflict in his state of health. Some- 
where in his pursuit of a livelihood, or in the struggle 
for existence or power, the individual has encountered 
one or more obstacles which have interfered tvith the 
achievement of his desired goal. The stress and strain 
of living, the velocity and complexity of a changing 
civilization have proved too much for him so that he 
has sufTered defeat or become embarrassed, confused, 
frustrated or maladjusted. The e.xternal conflicts be- 
come exjtrcsscd within him, first as psychic manifesta- 
tions as tension, appreliension, uneasiness, introspec- 
tion, fear, worry ; then as focal or general symptoms as 
coated tongue, epigastric distress, palpitation, etc. The 
neurotic is a person who is out of step with some life 
situation and reflects it in his state of health. 

There is a wide difference of opinion as to who are 
neurotics and what constitutes a neurosis. On one e-x- 
treine are the adherents of the organic tlteory of disease 
who maintain that most diseases have an organic basis. 
These organicists assert that if 3-011 but look bard 
enough and long enough some organic abnormality will 
kc found to explain the symptoms. However Alvarez 
cautions that these incidental occurrences as ptosis, low 
blood {tressure, low blood sugar, etc., merely pro^-ide a 
diagnostic placebo while the real cause must be sought 
in the central nervous system. Weiss believes that 
about one third of the patients wlio consult an internist 
have symptoms that are dependent on emotional factors 
even though organic findings arc present. Sadler states 
that there are seven thousand babies born every twenty 
four hours in the United States, and it is disconcerting 
to know that twelve out of every twenty five who will 
reach adult life will be more or less neurotic; in other 
words about one half of all the babies born are destine . 
to be neurotic adults, while Ross states it is becoming 
more and more evident that minor e.xamples of neuroses 
are to be found everywhere. 
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There is no branch of inecHcinc or dentistry tliat es- 
capes its quota of neurotics. The manifestations of a 
neurosis exhibit such an enormous range uf mental and 
physical symptoms that they may be said to reflect the 
individual's entire reaction to his life's problems. 

The symptoms of a neurosis may be general or local- 
ized, and any organ of the body may become the focal 
point of the neurosis. The digestive tract is focused on 
most commonly, with the circulatory system second ; 
but other organs may also become the focus of atten- 
tion ; thus a facial blemish or a large nose may give rise 
to an inferiority complex. Large hands or feet may give 
rise to a behavior problem, a squeaky voice may give 
rise to a feeling of inadequacy, a dental defect may be 
tbe cause of an anxiety neurosis, etc. However neu- 
rotics arc not necessarily life’s failures. Indeed in spite 
of their neuroses some of them become successful and 
even leaders in their chosen field. 

What are the causes of a neurosis? Two men with 
similar background suffer the same frustration such as 
a sudden loss of family income or prestige. One of them 
develops a neurosis, while the other makes adequate 
adjustments and seemingly continues to live a normal 
life. Such a situation directs our attention to the causes 
of a neurosis. 

The causes of a neurosis are manifold, complicated 
and prolonged in their genesis. It is seldom that a 
single incident produces a neurosis, although it may 
appear to do so. .-Xctually it was only the precipitating 
factor. Adequate inquiry into the behavior problems of 
the indh-idual will usually show that there was present 
a sequence of events which prepared the individual for 
the precipitating factor. The loss of the family prestige 
was followed by a nervous breakdown, true, but the 
person had been a candidate for such a breakdown for 
some time previously. 

There are three principle etiologic factors present in 
the development of any neurosis, namely heredity, en- 
vironment and training: these comprise the so-called 
neuropsycliopathic triangle. It is a matter of common 
observation that neurotic tendencies tend to converge 
in certain families. Heredity, however, transmits only 
the general characteristic of the behavior tendency, and 
not its specific expression. Thus a high tension nervous 
svstem is a transmitted characteristic, but in one mem- 
ber of a family it may appear as a nervous indigestion 
white in the next as a cardiac palpitation. Racial char- 
acteristics are also transmitted and appear in the in- 
dividual to influence his personality. Thus the peoples 
of southern Europe are more temperamental and neu- 
rotic than the races of the north. Other examples may 
be cited. 

Among other etiologic factors, the economic life of 
the individual may be mentioned which makes drastic 
impressions on him. The complexity of a modern civil- 
ization overwhelms certain persons and they find it dif- 
ficult to maintain the pace required of them in keeping 
up with the Joneses. Many a person who can carry on 
successfully in a village may succumb in a city. His 
nervous system can stand tbe pace of Main street, but 
not that of Broadway. Education and sex life likewise 
make their impressions. The Freudians especially stress 


the importance of sex problems with their inhibitions, 
repressions, etc. Certain organic agents sometimes act 
as precipitating factors, as toxemias, endocrine imbal- 
ances, gastrointestinal disturbances especially constipa- 
tion; infections as syphilis; likewise degenerative dis- 
eases as arteriosclerosis, senility, fatigue, exhaustion, 
etc. The emotional crises are probably the most com- 
mon of the precipitating factors, as fear, fright, frustra- 
tion, worry, anger, hate, confusion, anxiet}^ etc. ; also 
the guilt feeling, disillus onment, social reverses, eco- 
nomic upheavals, emotional and sex conflicts, nervous 
strains, domestic infelicit}', in fact any of a thousand 
obstacles which interfere with the achievement of a de- 
sired goal. 

Not all individuals react to a given situation in the 
same manner. Even in the case of siblings, the response 
of tbe individual to conflict may be entirely different 
from that of bis brother. In the case of siblings one 
might expect identical inheritance. But Nature never 
makes two persons in exactly the same mold. At the 
moment of conception a pattern is created for the in- 
dividual which is different from all other patterns. No 
two are exactly alike. This pattern carries with it 
mental and ph^'sical characteristics derived from num- 
erous ancestors of many generations selected for him 
by Mother Nature according to certain rules of evolu- 
tion which have served her purpose through the ages. 
The pattern predetermines for him his sex, his weight 
and height, his life expectanc}', the color of his eyes and 
hair, his blood pressure, the diseases to which he will 
be susceptible, his emotional stability, his nervous tem- 
perament, as well as numerous other physical and 
mental cliaracteristics. In short, the neurotic is born 
predisposed to his neurosis. 

Conflict with life situations seems to be the basis 
of most neurosis. But why must there be struggle in 
our lives? Because struggle is basic to life itself. Nature 
knows of no static life. All life is dynamic. All bfe is 
a constant succession of changes. All life is a conflict, a 
struggle for existence with a survival of the fittest. 
Through struggle. Nature constantly forces out her in- 
exorable laws of evolut’on. Any attempt to so organize 
society that it eliminates the element of strife and con- 
flict is purely artificial and unbiologic, and sooner or 
later must explode from the stress and strain or internal 
dislocations. 

In conflict and in struggle fear occurs and is con- 
sidered to be an important element which makes for 
self preservation. Without fear neither the individual 
nor the race can survive; for survival may depend at 
times upon quick flight and not upon rash bravado. 
Fear is a primitive instinct which we of today inherit 
from our ancestors as a price of their survival. Fear is 
a normal reaction. Fear is essential to self preservation ; 
but fear can become abnormal when it occupies a place 
out of proportion to the actual threat to safety. When 
fear becomes pathological, it gives rise to worry, in- 
adequacy, anxiety states, etc. It becomes a cause of 
disease and a basis for neurosis. 

When a person experiences fear, certain changes take 
place in bis body. Fear transmits its impulse to the 
sympathetic nervous system which in turn stimulates 
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!lic afirenal gJan.l to >ccfcte a small amottnt of 
cpiiiej)hrinc into the I)loucl stream which then cau-c> 
tile heart to heat faster, the Iiloocl pressure to become 
increased, the respiratinti to lie quickened, ilic sweat 
Slnnds to increase tlieir onlpnl, :is well as causinfr other 
visceral changes in the body. 

Irt cspcctivc of wlicther fear has a j-cal foundation or 
not, it turns in a (shysiologic riot call to the adrenal 
gland to mobilize the defensive force.s of the body; and 
so the pcrsoti who is the victim of chronic fears, as in 
the case of a ncui-osis is more or less in a constant state 
of tension ail of the time; ami tlie perverted fear soon 
heenmes a tyrannical master over the body giving rise 
to muscular tremors, palpitation, shortness of breath, 
epigastric distress, anorexia, constipation, etc. These 
symptoms in turn attract the attention of the victim and 
create new fears which then stimulate the adrenal gland 
all over again to secrete it.s cpinc()hr!ne. .and >0 ;i vfs- 
cious cycle is sot up which is the iialliogencsis of a neu- 
rosis. 


The symjnoius of a neurosis exh’hit an etU)nmnis 
range of jilivsical and mental manifestations, They may 
he local or general, .and may involve any or all parts of 
the body. The patient commonly h.as an anxious ex- 
pre.sshm, liis face .shows pallor or is flushed, the puj>il- 
of his eycs arc dilated, his muscles may he tense, the 
tonus of his body is increased, he does not relax well, 
his htmds ;md feet arc blanched and cold and sometimes 
cyanotic, hi.s refle.xcs arc frequently exaggerated; he 
inanifest.s all manner of visceral .symptoms, ns d sinrh- 
ance.s in the appetite, constipation or diarrhea, coated 
tongue, epigastric distress, palpitation, polyuria, sweat- 
ing palms, etc. 

Between the more acute spells, the patient maim'ests 
mental de[)ression, vague fears, chronic fatigue, insom- 
nia, loss of weight and other visceral symptoms. Men- 
tally he is generally pes.simistic, irritable, unhappy and 
given to worry. 

Sometimes the entire syndrome of a neurosis centers 
upon a particular organ or group of organs producing a 
definite syndrome referable to that system. The com- 
monest focal point of a neurosis is the digestive tract. 


The patients with digc.stive neurosis arc sometimes 
spoken of as having barometric abdomens, signifying 
that their emotions are expres.scd in their abdomens. 
Among the s 3 'mptoms encountered arc : loss of apj)etiic. 
anorexia, coated tongue, dry mouth, bitter taste, epi- 
gastric distress, heart burn, lump in the pit of the 
stomach, fullness after meals, vague or localized ab- 
dominal pains, constipation or diarrhea or the two al- 
ternating, mucous colitis, etc. Their reaction to foods 
at times indicates a hyperacidity, or a hypoaciditj-, or 
at times it follows no known law of physiology. Thus 
beef is tolerated, but veal causes distress; white bread 
is acceptable, but a cereal made of the same flour causes 
a lump in the pit of the stomach. Even if we allow for 
the occurrence of allergic reactions, there still remains 
numerous inconsistencies for which there seems to he 
no adequate explanation beyond the bizarre manifesta- 
tion of the neurosis. These digestive symptoms may 
simulate the syndrome of gastric irritation, irritable 
colon, or peptic ulcer. The pain and distress that the 


neurotic complains of scein.s to he out of all proportion 
to the lunct until derangement' found on examination. 

1 he neurotic stifTers more with his functional disorder 
than the -tahilizcd person doe.-, with his organic dis- 
ease. J he nen-oiis person is frequently hyiiersensitive 
to pain. Ai tiine.s his persistent complaints make- tlie 
dilTcrcntial diagnosis between functional and organic 
d sense difficult. Alvarez has pointed out that today 
many a half crazy woman gels herself operated on time 
after time ^imply because she in.si.sts that the queer 
symptoim in her abdomen are due to inte'tin.al oh-,truc- 
tion which must he relieved at once if her hrain is not 
tti he destroyed by the toxins arising in the stagnating 
intestinal contents. Likewise other patients get all of 
their teeth extracted liecaiise of their persistent com- 
jilami of tingling distress or pain in their mouth.s. 

The system next commonly involved is the ciraila- 
tory system in which wctir pallor, hitishing. tachy- 
cardia. jialpiiation, anginal pain, cardiac arrythmia. fear 
of impending tleatli. shortness of breath, chest pains, 
etc. fienitourinary symptoms are common as polyuria, 
dysuria, impotence, dysmenorrhea, frigidity, amenor- 
rhea. etc. \'a.somotor symptoms occur as sweating, cold 
extremities. cyniro-,is. moist palms, lilushing. pallor; also 
general symptoms as fatigue, loss of weight, secondary 
anemi.a. malnutrition, etc. 


Among the common mental and nervou> .symptoms 
are worry, fear, apjtrehen.sion. giddiness, tinnitus. In- 
.'omnia is an annoying symptom manifested by trouble 
in getting to sleep, broken ^lecp, or being awakened at a 
premature hour. Impaired memory and inability to 
concentrate arc common, ^h^^ess and a feeling of in- 
adequacy or inferiority may dcveloit as well as mtnicr- 
ous groundless fears and i)hol)ias. 

Worry is one of the disiress'ng symptoms of neu- 
rosis. \Vorry is an expression of fear, usually chronic 
in nature. It is considered to he an end product of 
protonged thwarting and frustration, in which the con- 
flict may take jjlace within the conscious or the suitcon- 
scious domain of the intellect. A mild degree of worry 
is to he considered normal, hut worry out of proportion 
to the c.xisting jcojtardy is abnormal. Worry produces 
visceral sviuptoms which then give rise to cause for 
further worry, and so a visciuus cycle is produced. 
Worry unfortunately is not a self limited disease, it 
docs not lend to cure itself. It is the antithesis of cre- 
ative eft'ort, it is a destroyer of energy :md a waster ol 


:imc. 

The direct diagnosis of a neurosis is made upon tlie 
>rcsencc of jiositive evidence and not upon the absence 
)f organic disease; also it must he differentiated from 
Itosc organic diseases it tends to resemble; third it 
mist be differentiated from the psychoses because ot 
he marked difference in the prognosis; and lastly 1 
mist be evaluated quantitatively as it may be super 
mposed upon an organic disease. 

Ross gives the following criteria for making a direc^ 
liagnosis of a neurosis; (I ) the peculiar and often con 
radictorv nature of the symptoms, their illnesses 
lot run the usual clinical course, (2) the 
lervous svniptoms as anxiety, apprehension, ' 

ihohias, etc.. (3) the attitude of the patient towaru 
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his disease, lie is inclined to emphasize the severity 
and magnitude of the aches and pains that he is sub- 
ject to, and (4) the whole life history in which arc 
found repeated examples of lus neurotic tendencies. 

Xenroses tend to resemble certain organic diseases 
and must be differentiated from them. For example 
an anxiety neurosis may simulate an early hyperthy- 
roidism or a tuberculosis or a cardiovascular disease. 
A gastric neurosis may resemble a peptic ulcer or a 
gastric malignancy. Other instances may be cited. Ob- 
viou.sly these and other organic diseases must be ex- 
cluded by careful physical and laboratory examinations. 

The differential diagnosis between a neurosis and a 
psychosis has to be considered, but this is beyond the 
scope of this paper. 

Last and perhaps the most difficult phase of the dif- 
ferential d agno.sis is the quantitative evaluation of the 
.neuroses since neuroses frequently accompany organic 
disease.' Thus a patient may have gallstones, but if he 
examines his coated tongue every hour in the day he 
has a neurosis as" well. A patient has a mitral regur- 
gitation but if he feels his pulse every hour he also is 
a neurotic ; a jiatieni with lues considers himself a 
pariah, he is a neurotic as well as a luetic, etc. 

The treatment of a neurosis begins properly in early 
life when the child should be taught to meet the rebuffs 
of life with poise and avoid expressing his frustrations 
in tantrums, moods or emotional outbursts. Unfortun- 
ately most of us catch the neurotic patient in adult life 
when his habits are already set, and his reactions to 
social problems have already become an integral part of 
his general behavior pattern. 

Nevertheless much can be done for the neurotic 
patient: but the degree of therapeutic success depends 
entirely on the skill of the physician. To tell a neurotic 
patient that he is a bundle of nerves and to go liomc and 
forget his troubles is merely to admit one’s inability to 
cope with a trying situation and to condemn the victim 
of a neurosis to continue his search for aid. The neu- 
rotic is earnestly seeking relief from his symptoms in 
whose reality he is firmly convinced; but strangely 
enough he may want to keep his neurosis ; thus pre- 
senting a paradoxical situation in which he seeks relief 
from his aches and pains but desires to retain his “cer- 
tificate of illness." There is probably no branch of 
medicine that requires greater patience on the part of 
the physician than the treatment of a neurosis. 

A neurosis is primarily a psychogenic problem. 3’et 
there are many symptoms which dominate the picture 


and which require imme’diate attention. In general 
there are three therapeutic approaches to a neurosis, 
namely psychotherapy, symptomatic treatment and 
physical therapy. Each of these has its own uses in the 
concerted attack on the neurosis. 

In the beginning of the treatment it is often desirable 
to use drugs to control symi^toms or alla\' the anxiety 
of the patient; particularly the sedatives as phenobar- 
bitol or the bromides; bland diets are generally in- 
dicated. and the vitamins are useful for those requiring 
them. This sjTnptomatic treatment gives immediate re- 
lief from the distressing symptoms and attacks the vis- 
cious cvcle at a vulnerable point, aLo it does much to 
encourage the neurotic to place confidence in his 
pln’sician and thus prepares the way for psychother- 
apy. Physical thcra]n’ likewise tends to relieve the 
symptoms and is in itself a powerful psychotherapeutic 
agent. 

The technique of psychotherapy is largely a personal 
routine with the physician. Unfortunateh’ for psycho- 
therapy it became clouded in an atmosphere of mysti- 
cism and black magic in the past. There is no need of 
surrounding psvchotherapv with a nebula of mysticism. 
PsA'chotherapv can be s'mple and direct. Indeed manv 
physicians and healers are excellent psychotherapeutists 
without being consciously aware of it. 

Ps\’chotherapy begins with the physician himself. 
He must remember that the neurotic in the first place 
wants an audience, so he must be a good listener. The 
neurotic feels that he is a neglected person, so the 
physician must be sympathetic. The patient believes 
that his symptoms are real and often painful, the 
physician must not belittle them. The patient usually 
suffers from a feeling of inadequacy or instability, so 
the physician must present a firm and positive program 
about which the patient can build a constructive pro- 
gram of living. 

Such a program is time consuming, but it is the price 
the physician must pay if results are to be obtained. 

The prognosis of a neurosis is necessarily guarded 
since the underlying causes are ever present. Neverthe- 
less, the average neurotic can be materially helped and 
made symptom free for years at a time. Some groups 
present an unfavorable prognosis : namely those who 
desire to profit from their “certificate of illness,” those 
who use it as a defense mechanism against the realities 
of life, those suffering from psychoses ; in these the 
prognosis is less favorable. 
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r^YSENTERY has proven a major problem in all 
wars in which we have a record of the medical 
history. One of the most striking examples of this 
\vas in the Gallipoli Campaign during World War I, 
Similarly in this war dysentery exists in both Allied 
(1) and Axis troops, (2) (3) but it is only recently that 
American troops have been in endemic areas in suf- 
ficient numbers and for a sufficient length of time to 
permit some evaluation of this problem among them. 

The purpose of tin's report is to discuss the incidence, 
type, diagnosis, symptoms, and treatment of dysentery 
in American troops as it was observed in a general 
hospital in the kliddle East. The report is made with 
full knowledge that war time conditions have imposed 
certain limitations on the completeness of some phases 
of the work. 

From January to August, an eight month period of 
this year, we have examined and cultured 1298 stools 
in the laboratory of this hospital. All specimens were 
examined grosslj' and a particular search made for 
mucus and blood; direct microscopic as well as con- 
centration methods and fixation and staining of smears 
were employed in searching for parasites. The method 
of culturing Avas that usually carried out in bacteriologj' 
laboratories to inA'estigate the biochemical and anti- 
genic reactions of dysentery^ organisms. A portion of 
the stool, particularly that containing mucus, was in- 
oculated simultaneously on nutrient broth, selenite 
broth and on a plate of differential media. The latter 
consisted of either desoxycholate citrate agar or eosin- 
methylene blue agar. The selenite broth in addition to 
its value in isolating tA'phoid-paratyphoid organisms 
was found particularly helpful for replating, if the 
original plate growth Avas too heaAiy, or too scant. 
Pathogen colonies on the desoxycholate citrate agar or 
eosin-methylene-blue AA^ere about one to tAVO millimeters 
in diameter, gray-Avhite, flat, smooth, clear, and glisten- 
ing. Characteristic colonies are discrete, do not spread 
and colonies of B. coli are usuall_v scattered among the 
pathogens. Colonies of this type Avere picked and in- 
oculated on a slant of Russel’s double sugar, or Klig- 
ler’s iron. The latter proved preferable because it 
danonstrated the production of H--S. After 24 hours 
incubation a set of seven sugars AA-ere inoculated from 
the groAvth on those tubes showing the typical acid butt 
and alkaline slant. The sugars emploA'ed Avere glucose, 
lactose, saccharose, maltose, mannite, xylose, and diil- 
citol. After the type of pathogen Avas determined by 


the fermentation reaction, agglutination Avas carried out 
witli tlie t3'pe-speci/ic antiserum Avhere available. The 
P°l''''a<ent and contained the 
V.W.A. \. and Z. types. The only salmonella anti- 
sera ava lable Ai-as for S. paratyphi, S. Schottmuelleri, 
and S. Hirsclifeldii. The antisera for the S. Paradysen- 
teriae (Bo)'d SS) and for S. Morgan! Ave prepared our- 
seh'es. The organisms were set up against dilutions of 
antiserum rangbig from 1-20 to 1-640, incubated in the 
Avater-bath at a5° C, for 24 liours and then placed in 
tiie ice-box for an additional 12 hours. Agglutination 
AA-as read microscopically at the end of this time. 

F rom the total number of stools e-xamined AA'e selected 
300 as a control or base line group. Taa'o hundred of 
these Avere American soldiers classified as food-hand- 
lers, fifty Avere Sudanese soldiers and fifty were native 
Avorkmen. For the purpose of this study all Avere as- 
sumed to be normal, male adults representative of the 
group from Avhich they came. The incidence of para- 
sit c infestation tvas low in the food-handler group; 
tAA'o men Avere found to harbor the oA-a of ascaris lum- 
bricoides. Taa-o of the Sudanese, likeAvise, shoAA’ed OAa 
in the stool ; in one an ascaris lumbricoides and in the 
other a stercoral.s sfrongyloides AA’as found. In marked 
contrast to tiiese Avere the findings in the stools of the 
natit'C workmen; 9S% shoAA-ed from one to three of the 
parasites listed in Table I in either the vegetative or 
OA'3 form. 

Table I. ______ 

Parasites Pound in Stools of Nativ e Workmen 

1. Ascaris lumbricoides 

2. Trichomonis hominis 

3. Strongyloides stercoralis 

4. Ankylstoma duodenale 

5. Shistoscoma hematobiuni 

6. Endamoeba histolytica 

7. Giardia lamblia 

8. Trichostrongydus columb iforniis 

The carrier rate of bacillary dysenter}' organisms in 
the food-handlers AA’as 1.5% and in the Sudanese and 
natiA'e Avorkmen 4%. S. paradj’sentcriae Fle.xner and 
NcAA'castle, and Salmonella eiiteritidis and S. Morgan! 
Avere the types of organisms isolated. 

In an attempt to further CA’aluate the potential 
sources of food contamination on the post a culture of 
flies and the hands of food-handlers aa'es made. To do 
this a number of flies Avere killed in each of the mess 
halls and in scA'eral rooms of the laboratory Avhere A^n- 
tnis sources of contamination Avere thought likely. T e 


Submitted Jerjuary 19, 1944. 



Jour. D, D. 
August, 1944 


Dysentkry in American Troops in the Middle East 


253 


flies from these six sources were macerated and cul- 
tured in the manner followed for stools. In each in- 
stance a B. Coli was recovered and in two instances a 
B. Fecalis Alkal gines was found. 

To culture the hands of the food-handlers a sterile 
swab prepared in nutrient broth was passed beneath 
the nail of each finger of the right hand. This pro- 
cedure was carried out on fifty food-handlers without 
previous warnings and while they were at work. A 
culture positive for B. Fecalis Alkaligines was obtained 
from four of the fifty subjects. 

The significance of the study of this control group 
suggests that the American soldier classified as a food- 
handler on this post does not show a high carrier rate 
for bacillar}’ dysentery organisms or parasites in his 
stool. The native workman likewise shows a low car- 
rier rate for bacillary dysenterj- organisms, but a_n ex- 
ceedingh’ higli one for parasites of both the pathogen'c 
and non-pathogenic t 3 ’pes. The lowered carrier rate 
for parasites in the Sudanese, who is also an African 
native may be due to the hygiene resulting from army 
supervision. The results of the cultures of flies and 
the hands of food-handlers again emphasizes that this 
is a potential source of food contamination. 

All of the stool specimens not in the control group 
were obtained from patients in the hospital or in the 
dispensary. Among these patients 116 were found in- 
fested with an intestinal parasite; some harbored si- 
multaneouslv as manv as three of the tvpes listed in 
Table II. ‘ ' 

Table II. 

Parasites Found hi the Stools of Patients 


1. Trichomonis hominis 86 

2. Entameba histolj'tica 9 

3. Giardia Lamblia 8 

4. Chilomastix mesinili 3 

5. Ascaris lumbricoides 3 

6. Ankylstoma duodenale 5 

7. Endolimax nana 1 

8. Enterobius vermicuiaris 1 


The non-pathogenic variety of parasite was found in 
the majority of these patients and as would be expected 
the symptoms were comparably mild. However, nine 
patients had an Endanioeba Histol 3 'tica infestat’on of 
an acute nature and in 8 instances there was an associ- 
ated fever, malaise, abdominal cramps, and diarrhea. 
In one patient motile amoeba were found with a com- 
plete absence of dysentery symptoms ; the ' chief com- 
plaints on admission were malaise and low back pain. 
The incidence of the non-pathogenic parasit'eal infesta- 
tions showed a striking seasonal variation. The great 
increase in cases occurred during the latter part of 
June and early part of July. The Entamoeba His- 
tolytica infestations occurred sporadically but it was 
noted that this type of infestation did not occur in 
our own hospital personnel until we had been in the 
^Middle East about six months or longer. 

From a culture of the patients’ stools 238 were 
found to harbor a bacillary pathogen. The type of 
pathogen as well as the number of stools cultured 
showed a seasonal variation. During the month of July 


almost half as many stools were examined as during the 
entire preceding six months. The concomitant increase 
in flies at this time makes the view tenable that they 
are one of the important transmitters of bacillar}' dys- 
entery organisms. The predominant organism causing 
bacillarv dysentery in this region is undoubtedly the B. 
paradysenteriae Flexner, and during the six months 
from January until the end of June of this 3 'ear 60% of 
the pathogens isolated were of the Flexner t 3 ’pe. Dur- 
ing both periods the balance of pathogens was made np 
of Salmonella and para-d 3 'sentery organisms. 

Table HI 

Incidence of Bacillary Pathogens Isolated from 
Dysentery Stools 


Sh. Flexner 53% 

S. Enteritidis 1 1 % 

S. iMorgani 9% 

Sh. Paradysenter'ae Bovd 88 7.5% 

S. Schottmuelleri 5.5.% 

Sh. Schmitz 4% 

Sh. Dysenteriae 3% 

Sh. Sonne 3% 

Sh. Manchester 2% 

S. Paratvphi 1% 

Sh. Hiss 0.5% 

Sh. Paradysenteriae Bo 3 'd 170 0.5% 


The s 3 'mptoms of those patients witli the Flexner 
and Shiga infections were characteristic of bacillary 
dysentery, i.e., they consisted predominantly of fever, 
malaise, abdominal cramps, and diarrhea. The average 
high temperature was 100.8° F. the frequency of stool 
averaged 11 in 24 hours, and the average length of 
hospitalization was 10 days. Approximately 60% of 
the stools were found to contain mucus or blood, or 
both. The blood count showed no variation except 
that the total white count was elevated to 10,000 or 
11.000 'n few cases. There were no pronounced uri- 
nar}’ changes observed. The symptoms of the patients 
suffering with a Salmonella or other t}’pe of parad 3 's- 
entery infection were similar, but on the whole some- 
what milder than those described above. Actually 
few of the patients out of the entire group discussed 
here were serious!}' ill; neurotoxic and cerebrotoxic 
symptoms were infrequent ; they occurred almost ex- 
clusively in the patients with paratyphoid or Shigella- 
dysenteriae infections. Following is a case history 
representative of the group in whom a specific bacillary 
dysentery organism was isolated as well as one repre- 
sentative of the group in whom stool cultures were 
negative. 

CASE No. 1 NON-SPECIFIC DIARRHEA 

R. T. M., T/4th Med. Detach, age 22, 1 3/12 yrs. 
military service; 10/12 year service in the Middle 
East. The family and past personal history have no 
bearing on the present report. The illness began 27 
Aug. when generalized achiness, malaise and naso- 
pharyngeal congestion which persisted until 29 Aug. 
when generalized abdominal pain and diarrhea began, 
the latter averaging 10 per 24 hour period. On 30 
Aug. he was hospitalized at which time the oral tern- 
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l.craujrc was 37.7“ C. (100“ K), p„lse 110, re.spira- 
tions 20 ])er minute; the naso-pimrynx was congested; 
there was niarked tenderness over 'the sigmoid colon; 
Uie examination was otlierwise essentially nornial. 
Complete blood count and urinalysis were normal. 
TJie blood Kahn was negative. At the end of 24 hour.s 
the teinperature was 36.9° C. {9S.4°), pulse 92 and 
respirations 18. There were S .stools in tlie 24 hour 
period. During tlie second 24 hnur.s the tcmpcralnre 
remained normal and tliere were three .semi-formed 
stools. The stool culture showed no pathogenic organ- 
isms at the end of 48 hours. The convale.scence was 
urieventfui and he was discharged to duty at the end 
of the fifth day of iio.spitalization, with final diagnosi.'- 
of .Acute Catarrhal Eijtcro-colitis, cause undertennined, 

CASE 2 BACIT.EARV DV.SE.VfEKV 
Al. Iv. R., 2nd Lt. .A.X.C. Age 29, 1 yr. service: 
9/T2 j-car .service in Middle East. The family history 
was irrelevant. The only event in the pa.st hi.storv 
concerned with tlie present discns.sion was the occur- 
rence of a mild attack of diarrhea in Xov.. 1942 which 
persisted for three cku’s and ceased spontaneously. The 
present ilhic.ss began with nial.ii.«c and a temperature 
clewition to 38.8° C. ( 102 ° F.) the afternoon of 21 
June, 1943. The temjicraturc was nornial in the 
evening, the malaise persisting. The following day the 
temperature rose to 40.0° C. fl04° F.) chilly sensa- 
tions occurred and the patient was liospitalizcd. At 
the time of admission the temperature was 39.6° C. 
(103.4° F.} pul.se 134 and re.spirations 28 per minute. 
She was toxic, disoriented, and dehydrated. The ex- 
amination was otherwise normal. The crytliroc 3 'te 
cornu was 5,4IO.(XX); the leucocyte count was 7,500; 
30^ segmented and 49% non-segmeiited neutrophils. 
11 % h-inphoc 3 ’tes, 6 %. cosinophil.s and 1 % basophils. 
The nrnialvsis was normal ; no malaria ]iarasites were 
found. Symptomatic treatment was instituted. The 
irrationality increased during tlie night. The day fol- 
lowing admission nausea, vomiting and diarrhea de- 
veloped, tlie stools contained mucus, pus, and blood 
and 20 liquid movements occurred during the 24 hour 
period. The temperature remained elevated between 
38.8° C. and 40.0° C. (102-104° F.). On 24 June a 
pathogenic organi.sm was reported in the feces culture, 
the type not yet determined. SuUaguanidinc was be- 
gun in the dosage described in this article. She re- 
mained irrational, was able to tolerate fluids orally and 
had 12 liquid stools during this third 24 hour period. 
The temperature graduallv de.scendcd reaching 37.2° C. 
(99° F. ) the evening of 24 June. The blood culture 
at the end of 48 hours was negative, but stool culture 
was positive for Sh. paradysenteriae Flexner. On 2a 
June the temperature remained normal and the patient 
was hj'drated and rational and had 2 liquid stools dur- 
ing the 24 hour period. From this time on convales- 
cence was uneventful. Sulfaguanidine was stopped on 
die Sth day of the disease after a total of 112 Gins had 
been given. The patient was transferred to quarters 
on the lOth day and discharged to duty the I4th day 
onset of illness with a final diagnosis of djsenterr, 
bacillary, acute, due to B. paradysenteriae Flexner. 

Ail of the patients responded favorably to treatment 


and ivith the e.vception of some iriio irere being treated 
lor a condition other than dysentery, were discharged 
wtil. All in whom a pathogen iras isolated, except 
those with a parati’iihoid infection, were treated iritli 
chemotherapy; in the majority sulfaguanidine ivas 
given, but m a small number sulfath-azole was used. 
Eater two patients with a paratyphoid fever fS. 
Schottmuellcri) were given sulfaguanidine Imt there 
ivas no amelioration of symptoms and the stool culture 
was still positive two weeks after the therapv was 
terminated. 

From an observation of this group of paiients it 
would appear ironi the sporadic and constant occur- 
rence of this disease that wc are dealing witli endemic 
di-.seiiferv. Tin's coincides ivith the type of infection 
that might be anticipated for tlii.s region( 4 ') a? ivell 
as with the experience of troops in the central Euro- 
pcau theatre vf war. Since we are not dealing with 
epidemic proportions of tin's disease and the fact tliar 
the majority received chemotherapy early may account 
in large pan for the relatively mild course in the group 
as a whole. 


Out of all the patients in -whom a stool specimen 
ivas cultured there were 300 in whom a patliogen iias 
not recovered. However, an analj-sis of these patients' 
symptoms showed that the majority did not have true 
dj'sentery. Most of these patients were admitted to 
the hospital suffering from an upper respiratorv- in- 
fection. biliary tract disturbance, gastro-duodenal ulcer- 
ation or gastro-intestinal neurosis and symptoms ot 
fever, ntalaise, prostration, abdominal cramps, and 
diarrhc .1 existed in only about 10 %. 

Additional stool specimens were collected on pa- 
tients with sj'niptoms of this severiU’ so that culture 
and the search for parasites could be carried out several 
times. In addition if any ulceration or erosion of the 
bowel mucosa was noted on proctoscopic examination, 
saline washings were also examined for parasites and 
ova. .Mthoiigb the.^c procedures rarely demonstrated 
a pathogen that was not found on the original examin- 
ation, the majority showed improvement when treated 
with sulfaguanidine. 


A particular interest was taken in this group oi 
patients because it is felt that they fall into a class mten 
referred to in this region as "Gipy Tummy . 4 hb 
term has no scientific significance but as a lay term it 
is appl'ed to any and all forms of diarrhea and 
dysentery irrespective of the severity of the condition 
and as such has gained wide usage. The one leatme 
of “Gypy Tummy” that is agreed upon by most miu- 
tarj- medical personnel is that the cause is un 
anti that examination and culture of the stool tails 
reveal a pathogen. From our oum 
oatients admitted to the hospital with this 
tare assumed that the condition might be 
me wherein the patient has fever, malaise, pros % ’ 

abdominal cramps, and diarrhea. These symptoms p 
list for 48 to 96 hours and then disappear vitn 0 
wniptomatic or no treatment at all. , 1,5 

lommon at intervals varying from wee -s to ” . ^ 

It is felt that it is fallacious to consider tins "nd 
leculiar to this region or an entity of un’nown 
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tor the following reasons. Firstly it is not unusual to 
recover a pathogen(5) (6) on stool culture in a vary- 
ing percentage of bacillary dysentery patients, sec- 
ondly, if an adequate study is carried out a pathogen 
will be found in the majority of bacillary dysentery’ 
patients, and thirdly the similaritt’ in both the symptoms 
and the chemotherapeutic effects to those patients har- 
boring dysentery bacilli points strongly to the latter or 
related pathogens being the causative agent. 

The importance of analysing this lay term is pri- 
marily, to combat the erroneous conceptions to which it 
has led. A distinction has been drawn between dysen- 
tery' and “Gypy Tummy”, wherein the former i.s 
considered a bona fide disease that requires medical 
attention and treatment, but the latter is looked upon 
as a mild disorder of mysterious origin which everyone 
must inevitably, sooner or later, acquire in this region. 

In addition medical investigation and treatment is 
thought unimportant and unnecessary. Our experience 
indicates that such a view is incorrect and the longer 
it is held the longer will be the number of individuals 
with subacute dysentery who will remain ambulatory 
and untreated. Ultimately a certain number of these 
will develop chronic amebiasis and sequellae of chronic 
amoebic or bacillary dysentery’. Probably one of the 
most important means of preventing such development 
would be the entire elimination of the use of the term 
"Gypy Tummy”, as well as the attitude of mind it has 
created and have greater emphasis placed on specific 
dysenteries associated with mild symptoms. 
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SUMDIARY 

A report is made on the examination and culture of 
1298 stool specimens in a general hospital for Ameri- 
can troops in the Middle East. Three hundred of these 
were selected as a control group and showed that the 
American soldier classified as a food-handler did not 
have a high carrier rate for either amoeba or bacillary’ 
dysentery organisms. The native workman in this 
region does not have a high carrier rate for bacillary’ 
dysentery’, but shows some form of intestinal parasitic 
infestation in almost 100% of the cases. 

Approximately’ twelve per cent of the patients exam- 
ined harbored one or more forms of intestinal parasite; 
23% showed a bacillary pathogen in the stool. The 
predominant pathogen was the B. paradysenteriae 
Flexner, which showed considerable seasonal variation 
in incidence. All of the patients were treated with 
.siilfaguanidine or sulfathiazole and all made a satis- 
factory’ recovery’. The fact that few of these patients 
were seriously’ ill is probably due in part to the 
early administration of chemotherapy’ and the lack of 
epidemic proportions of the disease. The latter is at- 
tributable to the high standard of hygiene maintained 
on the post. Of all the patients from whom a pathogen 
was not recovered from the stool, only’ 10% had 
symptoms exclusively’ attributable to dy’sentery. It 
is felt that such patients should not be classified as 
having “Gypy Tummy”. The term “Gypy’ Tummy” 
should be entirely eliminated and emphasis placed on 
the dysentery with mild symptoms. 
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Chronic Constipation* 

By 

HORACE WENDELL SOPER, M.D.. F.A.C.P. 

ST. LOUIS, MISSOURI 


F or some years I have emphasized the evident 
need for the recognition of physiologic standards 
in Gastro-Enterology. The recent literature on the sub- 
ject of constipation displays a lack of comprehension 
of the underlying fundamentals of gastro-intestinal 
motility. 

Recent advances in the physiology of digestion, par- 
ticularly the work of Cannon (1) Carlson (2) and Al- 
varez (3) add emphasis to the role that motor d.sturb- 
anccs play in the production of gastro-intestinal symp- 
tomatology. Cannon (4) as well as Aleltzer (5) has 
shown that the gastro-intestinal movements occur in a 
definite orderly fashion. The work of Alvarez (6) re- 
veals a gradient of irritability from cardia to pylorus. 
He suggests that the entire gastro-intestinal tube may’ 


have been originally so constructed that the rhythmicity 
of any one segment varied inversely as the distance 
from the pharynx. We are, therefore, justified in vis- 
ualizing the gastro-intestinal tract as a beautiful mech- 
anism whose motor apparatus functions in a rhythmic, 
orderly fashion, concomitant with appropriate, specific 
chemical changes. 

The disturbances in colonic motility are of .special 
interest. Hurst (7) fixes a phy’siologic standard for 
normal defecation, asserting that the colon in normal, 
healthy yuung adults should be emptied from the 
splenic flexure to the anus. The work of Hurst and 
W. J. Mayo (8) on the anatomy and phy’siology of the 
recto-s'gmoid apparatus discloses a definite mechanism 
comparable to the ileocecal valve and cardia. They 
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demonstrate tliat the column of fecal matter is held at 
the recto-sigmoid angle until the time for defecation 
occurs. Under normal conditions the rectum is free 
from fecal matter, except during the act of defecation. 
Using the foregoing standards, I reported a large per- 
centage of patients who presented themselves for treat- 
ment for constipation, M-ho in reality exhibited no 
colonic stasis, but were suffering from the effects of 
habitual use of cathartics and enemas. To restore 
normal function in these patients all that was necessary 
was to permit the intact colonic mechanism to perform 
its work unimpeded by drugs or enemas. 

When one opens the lower colon of any healthy ver- 
tebrate, including man, one will find formed, dessicated 
fecal matter. It is obvious that restoration of func- 
tion can not consist in changing the contents frotn dry 
to a liquid state by the habitual use of drugs and 
enemas. Unfortunatel)' a large number of phj'sicians 
are still obsessed with the notion that the human colon 
is a sewer that should be kept continuously “flushed 
out.” Carlson says, “Auerbach’s plexus is the brain 
of the intestine.” It is a brain much older and bet- 
ter organized than that of man, who lightly attempts to 
interfere with a biologic function established in all 
forms of life throughout the ages. Abdominal or colonic 
massage is absurd. Who has the presumption to state 
at what time the intestinal contents should move for- 
ward? It is our dut}' to attempt restoration of normal 
rhythm instead of using methods that tend toward fur- 
ther disorganization. 

It is possible for constipation to be produced by 
motor insufficiency of the stomach or small intestines. 
For the angulations and adhesive bands that involve the 
terminal ileum, surgeri' is, of course, indicated. The 
treatment of chronic constipation in reality resolves 
itself into a consideration of the restoration of colomc 
function. 

ANATOMICAL CONSIDERATIONS 

The^iliac colon extends from the crest of the ilium 
to the inner border of the left psoas muscle. It is the 
only portion of the lower colon that is always accessible 
to palpation. The pelvic colon forms a freely movable 
loop, varying in length from 5 to 33 inches, the average 
length being about 17 inches. It has no constant posi- 
tion, but in its most typical arrangement passes from 
the terminat'On of the iliac colon at the inner border 
of the left psoas muscle, loops to the right, and ends in 
front of the third sacral vertebra, where its junction 
with the rectum forms the pelvi-rectal flexure. The 
rectum is between four and five inches in length and 
lies in contact with the sacrum and coccjrx. At its 
termination the rectum bends slightly back\vards and 
merges into the anal canal. The anal canal, about 1 to 
inches in length, is directed downwards and back- 
wards, forming almost a right angle with the rectum. 

It forms a narrow canal with longitudinal folds of muc- 
ous membrane, surrounded by the muscle fibers that 
form the external and internal sphincter apparatus. 

The usual description above applies very well to the 
averacre normal subject as the organs appear at autopsy. 

In tlie living individual the anatomical relationships 
are not constant, but vary- with the structure or bodily 
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habitus of the individual. 

Mills (9) in his work on habitus, has demonstrated 
that the visceral contents of the abdominal cavih- con- 
form to certain definitely recognizable anatomic types. 

1 he most striking variation is shown in the difference 
in the position and form of the stomach. Mention may 
be made here, of the long, narrow fish-hook-fotmed"" 
stomach of the asthenic, extending to the pelns in 
contradistinction to the almost transverse high stomach 
of the hypersthenic. 


The colon also shows very marked variations cor- 
responding to the bodily habitus of the individual. In 
the hypersthenic, the sigmoid loop or pelvic cofon is 
high above the pelvic cavity and really presents but 
one curve almost circular in character. In the asthenic, 
the loop is more markedly S-shaped and is contained 
parti)' in the pelvis. In the asthenic, a portion of the 
transverse colon and the pelvic colon are massed to- 
gether in the pelvic cavity. In each instance the posi- 
tion assumed by the colon corresponds to its particular 
anatomic type, and is not to be considered as patho- 
logical. Therefore, from a clinical standpoint, the con- 
sideration of the form and position of the lower colon 
presents, a priori, a very pertinent question, namely, 
does the colon conform to the bodily habitus, or is 
there a variation from the individual’s anatomic type? 
For example : the pelvic colon of the asthenic may he 
pushed out of the pelvis Iw a tumor mass, or the 
Iiypersthenic colon may be tied down in the pelvic 
cavity by inflammatory processes. 

The rectum, also, while immovably fixed, shows cer- 
tain var ations corresponding to the habitus. In the 
astlienic ti’pe, the anal canal is short, located near the 
coccyx, and the proctoscope enters a't once into a large 
capacious ampulla. In the hypersthenic individual the 
ana! canal is much longer, situated further from the 
lower spine, and proctoscopy reveals a relatively much 
smaller ampulla. In many hypersthenic indiiddiials I 
found by actual proctoscopic measurement (the patient 
in the knee-shoulder position), that the anal canal was 
from 2 to 2J^ inches in length, while that of the 


asthenics varied from 1 to 1)4 inches in length. 

The variation in form, observable in the different 
anatomic types, is not more striking than the differ- 
ences exhibited in function. In this connection one may 
mention the evident tonicity’ of the colon in the hyper- 
sthen’c as compared w'ith the extreme “atony” of the 
asthenic colon. The rate of motility’ is high in the 
hypersthenic, low in the asthenic, intermediate in the 
sthenic. It may be physiological for the hypersthenic 
to defecate two or three times daily, while in the 
asthenic the rate may be nonnally so loiv as to permit 
an evacuation but once in two days. The intestma 
tube of the sthenic and hypersthenic is well adapted to 
the high energy’ requirements of individuals exhibi - 
ing this structural type. On the contrary, the intestma^ 
tube of the asthenic, with its hypotonic character, oi\ 
position and slow rate of motility, places the ast lenic 
individual at a disadvantage in the machinery require 
for the production of bodily energy. _ _ 

A predilection for the development of certain pa 
logical conditions may be associated with habitus, e.j, . 
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the asthenic is notably predisposed to colonic stasis and 
more frequently presents the syndrome, which is usual- 
ly termed “autointoxication.” Moreover, the pelvic 
colon, from its low position, is more likely to become 
involved in pelvic inflammatory processes. On tlic 
other hand, the condition known as divcrticulosis oc- 
curs more frequently in hypcrsthenics and sthenics. 

William J. Mayo made a very careful study of the 
recto-sigmoid apparatus. He has shown that it con- 
sists “of 3J/2 inches of the intestinal tract, which in- 
cludes the tcrmhial 2 inches of the sigmoid and the 
proximal 1 inches of the rectum. It is the narrowest 
part of the large intestine, and is more often the loca- 
tion of pathological processes than an\’ part of the gas- 
tro-intestinal tract excepting the stomach and duo- 
denum.” Mayo's study is based upon dissections in 46 
cadavers. The terminal sigmoid contracture was found 
in SO per cent of cases examined. Mayo has shown 
that the recto-sigmoid apparatus is controlled by the 
pelvic plexus of nerves, which is made up of variable 
number of sympathetic ganglia joined from above by 
spinal nerves from the lumbar region, and from below 
by the spinal nerves from the sacral region. 

Langley (10) and others have shown that nerves de- 
rived through the hypogastric ple.xus arc inhibitory in 
character, while those from the spinal and sacral nerves 
produce contracture of the muscle-fibers of the intes- 
tine upon stimulation. 

Keith (11) has shown that the smooth mu.scle-fihers 
in this region have the power of originating contraction, 
and that impulses are collected in certain neuromuscu- 
kar nodes and correlated. 

Mayo and Hurst both are of the opinion that the 
failure of co-ordination in early life results in the .so- 
called idiopathic dilatation of the colon, or Hirsch- 
sprung’s disease. This disease is, therefore, according 
to ilayo, similar in origin to cardiospasm at the cardiac 
orifice and ileocecal valve stasis. Hurst (12) has sug- 
gested the name of pelvirectal achalasia instead of 
Hirschsprung’s disease. According to Hurst, the ac- 
tive relaxation of the circular muscle-fibers at the 
pelvi-rectal juncture fails to occur, and a spasm is 
or.ginated which leads to partial obstruction, with con- 
sequent dilatation and hypertrophy of the pelvic colon. 
The colon, when once dilated, produces a kink by over- 
hanging the undilated portion below, thus producing 
incrca.sed difficulty in defecation, progressive ac- 
cumulation of fecal matter and progressive dilatation 
and hypertrophy of the muscle-fibers of the colon, final- 
h' resulting in broken compensation, with the loss of 
peristaltie power. 

PHYSIOLOGY 

Mayo’s anatomical studies have led him to the con- 
clusion that the recto-sigmoid apparatus is a definite 
mechanism, which retards the fecal current and pre- 
.vents continuous progress of the intestinal contents into 
the rectum. Hurst, who examined a large number of 
young adults, comes to the same conclusion ; he further 
states that normally the rectum does not contain fecal 
matter, except during the act of defecation. At other 
times the fecal column is prevented from entering the 
rectum by the tonicity of the recto-sigmoid apparatus. 


The studies of Hurst. Holzknecht (13) Barclay, (14) 
Case (15) and others disclose that the colon is emptied 
by a series of mass movements. When the fecal column, 
which has been held up at the recto-pelvic juncture, 
enters the rectum, the desire to defecate is provoked. 
As Hurst has shown, this desire is not due to stimu- 
lat'on of sensory nerves, inasmuch as they are ab- 
sent in the rectum, except in the mucosa of the anal 
canal. The reflex is established by means of the 
“muscle sense” of the distended rectum. The first mass 
movement empties the rectum and part of the pelvic 
colon. Secondary mass movements occur and continue 
until, under normal conditions, the ent re large in- 
testine below the splenic flexure is completely empt'ed. 
Hurst has demonstrated that about 33 hours' time is 
required for a meal to be entirely evacuated from the 
ga.stro-:nlestinal tract. Food taken nine hours before 
the act of defecation should reach the splen’c flexure 
and pari of it appear in the feces. These figures repre- 
sent the time required for the average healthy indivi- 
dual at active muscular work. Modifications must, of 
course, be made for the asthenic type who habitually 
have a slower rate of colonic motility, as well as the 
hyjicrsthenic whose motility is higher than the average 
individual, as pointed out by Mills in his work on 
habitus. 

While roentgen-ray examination is the best means to 
determine colonic motility, simpler tests are available, 
e.g., a S-gr. carmine capsule, given one before and one 
after the evening meal. The color should appear 
(traces at least) in the feces evacuated the following 
morning. The second morning the entire stool should 
be colored by the cafmine. On the third morning there 
should be no trace of the coloring matter in the feces. 

When magnesium sulphate is taken into the stom- 
ach. it is partly converted into sodium sulphate and 
magnesium carbonate, substances which increase the 
contractile phase of peristalsis, according to Meltzer(16) 
The remaining unconverted portion of magnesium sul- 
phate stimulates the inhibitory or relaxing phase of 
peristalsis, thus producing the well-known rush move- 
ment of a dose of Epsom salts. Meltzer’s defin't'on of 
tonus is as follows: “The resultant effect of the an- 
tagonistic action may be manifest at the same place 
and at the same time. This is tonus. The degree of 
character of the tonus depends on the preponderance 
of one or the other factors.” 

Goldschmidt and Dayton (17) have shown that the 
colonic wall is imperv’ous to the passage of magnesium 
sulphate or sodium sulphate ; therefore, there can be 
no possible danger in using these salts in the bowel. 
They have demonstrated that hypertonic solutions of 
these salts increase in volume and decrease in concen- 
tration approaching the blood level. Solution of con- 
centration nearly iso-osmotic with the blood show lit- 
tle change in volume. Hence there is free passage of 
water with no diffusion of the sulphates. Sodium chlo- 
ride solutions, on the other hand, diffuse freel}' from 
gut to blood and vice versa. In cases of extreme 
“atony” I used sodium sulphate and found it produced 
painful contractures without much result in producing 
defecation. Equal parts of a 25 per cent solution of 
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niagnesiuni bulpliatc and sodiutn sulphate have, on the 
other hand, given us very remarkable results in pro- 
ducing defecation in many cases of hypotonic states of 
the recto-sigmoid apparatus, pelvic and iliac colon. 

tREA'niEiVT OF SL\rPLE UNCOMPLICATED 
CONSTIPATION 

The patient mu.^t he instructed in the rudiments ()f 
colonic physiology. Enemas and all purgativc.s must 
be stojiped at once. The fec.al column should he per- 
mitted to form in the lower colon. It will require 
about three days’ time for this to occur. Patients who 
arc apprehensive of di.sastcr nitist he reassured, nnth- 
ing will happen even if the bowels do not act. On the 
morning of the third d.ay the proctoscope is introduced 
and the sph’nctcr dilated, always making pressure w'th 
the instrument upward toward the .spine, with the 
patient in the knee che.-.l iio.>ture. 

A pint of cold water should he taken upon ari.^ing. 
followed at once hy’tiftecn minutes of active cxerci.scs 
directed to involve the abdominal muscles. Defecation 
should follow immediately after breakfast, allowing 
sufficietit time for the act to he complete; strong intcr- 
millcul {'I'cssurc zoitli the hands over the left side oj 
the abdomen is of great aid iti cvacu.ating the contents 
of the lower colon. Tlie diet should he rich in whole 
wheat bread and cereals, as well as vegetables and 
fruits. 

The oil retention enema is of gretit value in the treat- 
ment of spastic conditions of the colon. Six ounces of 
mineral oil is introduced at bedtime and allowed to 


lemain in the colon all night. I have demonstrated by 
x-ray films (adding bismuth to the oil) that reverse 
peristalsis soon carries it to the caecum. Mineral ral 
is preferred to the cottonseed and olive nil, inasmuch 
as no bacteria will grow in its presence. 

A course of treatments will definitely cure inanv 
cases of colonic diverticulosis. It is of great value in 
the treatment of ulcerative conditions of the colon. 
I have recently achieved .splendid results in ulcerative 
colitis. 

A remarkable cure resulted after one year’s treat- 
ment in a case of tuberculous ulcers of the rectum and 
.sigmoid colon : Sigmoidowopy reve<als the ulcer scars 
with complete disappearance of the tubercle bacilli, 
after many microscopic examinations of the direct 
.smear: Recurrence of the nlcerat'on i.s of course ap- 
prehended and the patient continues to employ the 
rla’ly oil retention enema. 

The oral administration of mineral T)il is not advis- 
able inasinucb as its presence in the small intestine 
may prevent the absorption of Vitamin A and other 
vital food elements. 

The .severe type of hypotonic colon requires some 
sort of .stimulant. The extract of cascara sagrada, from 
10 to 30 drops given lietore each meal is very effective; 
the patient learns to regulate the jiroper dosage. Cas- 
cara will jiroduce a pigmentation of the mucous mem- 
brane of the colon, but no serious injury results from 
its employment. Phenolphthalcin is a drug that pro- 
diice.s severe irritation of the mucous membrane of the 
colon, and is the etiologic factor in many cases of catar- 
rhal colitis. 
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Constipation: Further Clinical Evidence of the Use of Bran as a 

Dietary Laxative Agent* 

j:\ 

\; It. sTuricHKu. M.n.. Axn i.rcu.i.K quiuk. r.x. 

HIHU-O, IIIIMIIn 


A I^CH'T a \fav ayo 'M' niatie a rcjiart in il\c Amcri- 
can Jvninial of Pige^tixe DiscaM's of a i-tiKly of 
tlic is'-e of hraa in Io5 jiajicnt^ wlio xvere constipated. 
At that time wo concluded tliat clinically 10" patient' 
were imi>ro\ed. 2o icmained nnehanged. and 2 be- 
cante woj'C on bran. Ritetngenologically, 15 patient' 
dcmoiiMrated accelciat'on in cecal etnplying time, atid 
17 showed evidence of ticceleration in total emptying 
time'. In general, it wH' demoti'trated that bran ;ul- 
mini'tercd orally ;iid' hfnvel activity. 

Ina'inuclt a' ottr report ( RM.P wu' the fir.'t 'V'toin- 
atic .stndx in' the ii'e of bran iti coii'tipation. it 'eemed 
dc'irable to obtain additional evidence xif the tt'c of 
bran a' a laxatixe dietary agent. 

The prc'Ciit ^tudy entails a clinical and roentgeno- 
logic evaluation of the innnence of bran on intestinal 
cxncnation in 75 inilividuals who arc constipated. The 
tollowing upes were inclndtd in thi' iire'cntatinn : 


1. Habit (irregularitT's 1 

1*> jiati'ent 

2. Diet {indiscretion) 

..41 

3. .\tonic ... 

4 

4. Mechan'cal . 

.11 


Total .... .. 75 patients 


I'rocrduir: 

Tatients undergoing this .study were not permitted 
oral medication or enemas and were observed at reg- 
sil.ar intervals. Kocntgcnologically. observations were 
made of cecal and total emptying time before, during, 
and after bran administration (.Amcr. _T. of Dig. Dis- 
eases, 1943) with barium .sulfate. 


Rmilts: 

A. Clinical: 

\Vc .studied 75 patient.s; twenty-three males (Group 
1 I and fiftx'-two female.' (Group III. Patient.s who 
were clinically improved were divided into Class A, 
thO'C who remained unchanged, Cla.ss B, and those 
who became worse. Class C. In Table I the clinical 
ob'crwations are prc.scntcd. 

T.MiLt: 1 

Cliuica! Obscii-altoits Made oit 75 Patients 


G'oup No ©I Sex Proprew b> classrs 

obser^rd A B C 

"l 23 Male ■ " 22" 1 0 

ri 52 Fema le 45 __ _1 

Totals 75 t'7 7 1 


The results recorded in Table I are observations of 
progress reported to us by the patient.s: these arc con- 
firmed and rorrelatcd by rocntgenolog'c studies. 

B. Roentgenologic: 

In this study particular attention is given to the 
delay of the total emptying time and the cecal empty- 


• From thf Departments; of Pharmacolocv and Therapeutics and Medi- 
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ing time. The normal average limits arc 72 and 96 
hours. re'iK’ctively (Kop'tein. 1940). Seventy grams 
of barium sulfate was used as a water suspension. 

Table II 'hows the number of iiatients in each group 
'tudied nientgenologically. 

Taiii.i: II 


Roeiitf/eiioloffie Obseiz'atiaits Made on 75 Patients 


Gf©up No 

of pilirnis 
ob«prv rd 

Si'x 

No. of patirms showinp 
cicl3>cd motility* 
Total time Coca! time 

j-- — 

“ 2.1 “ 

"THfe 

16 

14 

II 

52 

Female 

36 

29 

i'otals 

'73 


52 

43 


In Table 111 evidence of improvement, if any, is 
•'hown by a comparison (roentgenologicallyl of the ac- 
tivity of the Irowcl before and after the bran intake. 
Taiim: III 

Conil'arath’e Roentt/enolotpe Study u} 75 Patients 


Croup No of patients Sex No of patients uith No of patients mth 

oh«erved dela) ed cecal time dela> ed total time* 

Purm K After Before During After 


1 23 

Male 

17 

14 

16 

20 

16 

20 

11 52 

Female 

43 

29 

40 

46 

36 

45 

Totals 75 


60 

43 

56 

66 

52 

65 


D.seussion: 

It was shown in T.able I that of 75 patient' re- 
viewed. 67 were improved in bowel activity. 7 re- 
mained unchanged, and 1 was worse. The subjective 
findings in Table 1 were further corroborated by 
rocntgenolog'c studie.s — in Table II it is shown that of 
75 patients studied, 52 showed delayed total emptxing 
time and 43 showed del.axed cecal emptying time. 

It is interesting to note that while C>6 patient' demon- 
strated tlelaved total emptying time before bran intake, 
onh 52 showed delay during bran intake, which means 
that 14 were improved in total emptying time mentgen- 
ologically. 

We also note that wli le 60 patients showed del.ay 
in cecal emptung time. 43 demonstrated dcla\ while on 
bran, an iiiiprovcmeiit in 17 patients. 

Tliercforc. we can say that roentgenologicallx 31 pa- 
I'ents were improved of the 75 patients studied 
Of the 75 patients studied, 67 were improved clini- 
cally, and in 31 patients this was verified roentgenolo- 
gicnlly. or an improvement in 46.2 jier cent of the 
group. 

In our jircvious publication ( .Streicher and Quirk, 
1943) of 135 patients studied, 107 were improx’ed 
clinically, and 42 patients demonstrated roentgenologic 
verification, or an improvement in 39.2 per cent of the 
group. 
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Fat Metabolism* 


By 

HENRY M. FEINBLATT, M.D. 

BROOKLYN, N. Y. 


T he delayed appearance of increased cholesterol 
content of the blood after fat ingestion led Bloor (1) 
to infer that this (cholesterin lecithin) is an intermedi- 
ate stage of the utilization of fat, a s'ort of utilizat'on 
stage such as the change from glycogen to glucose a 
transport form of carbohydrate. 

Meigs (2) found during milk secretion in cows the 
difference in the lecithin values of the blood plasma be- 
fore and after the blood has passed the mammary gland 
sufficient to account for all the fat in tlie milk which 
is secreted. 

What leads to the storage of enormous amounts of 
fat in some people and lack of storage in others; to 
atypical or unilateral deposits? These are jjroblems 
still unsolved. 

London (3) working at Leningrad found higher fat 
content in the adrenal vein than in the adrenal artery. 
Because disease of the adrenal was associated with 
distinct di.sturbanccs of fat metabolism, emaciation 
and secondary gastrointestinal upset following fat in- 
gestion, he felt that the adrenal played a distinct role 
in fat metabolism. 

Cannon (4) suggested that cholesterol may be a. 
waste product of the body and of no further value to it. 

In our own metabolic clinic ue were impressed by 
the two ojjposite groups of cases who fitted into no 
specific glandular clyscrasia: 1. The obese individual 



who was always hungr\- and specifically craved rich 
fatty foods and" 2. the thin active individual wlio could 
not gain weight and who just couldn t enjo)’ a rich fattj 
dietary. 

Attempts nt ^ 3 ^t feedings in these thin incii'v itiuals 
were not infrequently followed by spells of vomiting 
and biliousness. These symptoms did not occur in the 
obese. 


A study was made of these groups in an attempt to 
determine tile mechanism responsible. Twenty-five co- 
operative individuals, nineteen of the obese and si.v of 
the thin type, were selected. 

The procedure for the test was as follows; After 
fifteen hours of fasting, a duodenal tube was introduced 
into the duodenum. 100 Gm. of fat melted with heat 
were then introduced into the duodenum through the 
tube at about the melting point. The fats used were 
those most commonly employed in the local areas and 
w’ere standard brands of butter, lard and vegetable fat. 
Tests with the different fats were done at weekly inter- 
vals and the order alternated so that the observations 
were orderly. 



2 cc. of duodenal contents were tlicn withdrawn 
iin the tube at thirty minute inten als for six to in''f 
uis. Microscopic examination was made of the con 
Its and the fat drops counted with the 
nocitomcter. The specimens were studied for le* 
vsical character and phofomicrographic stu t lua 
the various stages of digestion. 

Blood w;is withdrawn by venepuncture 
a SIX hour period. The total blood fat aiu 
ol were cleteunined quantitatively and a to c • 
ve cstabl'shed , , .i,;., 

rile duodenal contents of both the o iCsC ” . 

nips consi.iently .showed almost f S j „,4 
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clitTercnce in tlie degree of digcstibil'ty of fats such as 
lard, vegetable fats and butter. The greate.st amount 
of digestion took place in tlie duodenum, the fat being 
refluxed back into the duodenum from the ileum and 
being continuously mixed with the bile and pancreatic 
juice. 

The blood fat curves of tbc two groups, however, 
showed marked variation. In the obese type, tbcrc 
exists a moderate lipemia even after liftcen hours' fast. 
There is a rising curve following the ingest'on of fat. 
tin's rise being essentially cholesterin. This proce.ss re- 
sembles the postprandial rise of glucose follow'ng in- 
gestion of starch. Apparently the neutral fat is rapidly 
taken up by the fat depots. Tlie blood fat level reaches 
its height within two hours and begins to fall after the 
third hopr. 

In the very thin, there is di.stinct rise in the non- 
cholesterol lipids from a low level. Tliis rise is then 
maintained for over six hours, a much longer ]ieriod of 


time. It then returns to tlie low level during the fifteen 
hours of fasting. In this group the fat level stays high 
as the fat depots fail to deplete the high blood fat level. 

The rise in cholesterol following fat ingestion as ob- 
served in this group of patients suggests that it is a 
utility substance and an intermediate stage of fat 
metabolism 'rather than a waste product. 

CONCLUSIONS’ 

1. There is no dififercnce in fat d’gestion in the thin 
:md obese individual. 

2. The blood fat curve in tbc obese individual rises 
after fat ingestion, th’s rise being essentially choles- 
terin, and starts to fall after three hours. In the thin 
individual the rise in blood fat is in the non-cholesterol 
lipids. This rise is sustained for over six hours. These 
findings indicate that cholesterol is a utility substance 
and an intermediate stage of fat metabolism rather than 
a waste product. 
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The Role of the Fat Soluble Vitamins A and D in Nutrition^' 

By 

J.ACOB BUCKSTEIN. M.D. 

NEW YORK, K. Y. 


THE NATURE OF VITAMIN D 

A lthough Trousseau (Trousseau, A. Clin'eal 
Mcdiciuc, Philadelphia. 1S82) described the value 
of cod liver oil as a means of curing rickets, it Avas 
Hopkins (Hopkins, f. G. The Analyst and The Med- 
ical jl/flu. Analyst .U.'AVJ. JPOd) tvh.D suggested that 
an accessory food factor absent in tbc diet was the cause 
of the disease. 

In this memorable article Hopkins Avrote as follows: 
. . no animal can live upon a mixture of pure pro- 
tein, fat and carbohydrate,, and even Avhen the necessary 
inorganic material is carefully supplied the animal still 
cannot flourish. The animal body is adju.stcd to liA’c 
either upon plant tissues or the t ssucs of other animals, 
and these contain countless substances other than the 
proteins, carbohydrates and fats. 

“riiysiological evolution. I believe, bas made some 
of these well-nigh as essential as arc the basal const' tn- 
ents of diet. Lecith'n, for instance, has been repeatedly 
shown to haA'e a marked influence upoji milrit'on. and 
this just happens to be something already familiar and 
a substance that happens to liaA-e been tried. The field 
is almost unexplored: only is it certain that there are 
many minor factors in all diets of Avhich the body takes 
account. 

“In diseases such as rickets, and particularly in 
scuny, Ave have had for long 3'ears knoAvledge of a 

• Continued from July 1944 issue. 
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dietetic factor, but though we know how to benefit these 
conditions empiricall}’, the real errors in the diet are to 
this day quite obscure. They are howcA'cr, certainly of 
the kind which com])rises these minimal qualitatiA'e fac- 
tors that I am considering. 

“ScurAW and rickets are cond’tions so scA'ere that 
thev force themselves upon our attention, but many 
other nutritive errors affect the health of individuals to 
a degree most important to themseh'es, and some of 
them depend upon unsuspected dietetic factors." 

This conception was further corroborated by the 
work of Funk in 1914 and Mellanby (Mellanhy, E. A 
Further Demonstration of the Part Played by Acces- 
sory Food Factors in the Aetiology of Rickets. (Pro- 
ceedings of the Physiol. Society) J. Physiol. 52:LIII, 
191S) in 1918 who .showed that when rickets was pro- 
duced in puppies, the disorder could be preA’ented on a 
diet to Avh'ch butter or cod liA'cr oil bad been added but 
could not be prcA'ented by the addition of yeast, linseed, 
cotton seed or oliA'e oil, or the proteins of milk or meat. 
Mellanby believed at the time that rickets \A’as due to a 
deficiency of fat soluble A'itamin A and that animal fats 
prcA’cnted the disorder. Mellanby employed the roent- 
gen method as a means of demonstrating the presence 
of rickets. 

The factor in food, the absence of Avhich caused 
rickets, Avas found to be present in the unsaponifiablc 
fraction of fish lii'er oils (Zuckcr, T. F., Pappcnhciiner, 
A. M. and Barnett, M. Observations on Cod Liver Oil 
and Riekets. Proc. Soc. E.vptl. Biol. Med. 19:176, 
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1922). Zucker, Pappenheinicr and Barnett employed 
the technique of Sherman and Pappenheimer of pro- 
ducing rickets in the rat on a phosphorus low diet. They 
then isolated the residue of unsaponifiable matter from 
cod liver oil. This material was then freed of most of 
the cholesterol. Fractions thus obtained when diluted 
tvfth ninety parts of cotton seed oil (which itself was 
inactive) proved, to be even more curative than the- 
original cod liver oil in the cure of the exper'mentally 
produced rickets. They suggested that although this 
curative fat soluble factor was not cholesterol, it was 
similar to cholesterol in its solubilities. They made the 
suggestion that this antirachitic factor might be a sterol 
related to cholesterol or a cholesterol derivative. The 
fattv acids of cod liver oil were found to be without 
effect in the cure of rickets. This antirachitic substance 
was finally named vitamin D by McCollum. 


rived from ergosterol as shown in the formula below 
(Waddell, J. Provitamin D oj Cholesterol. J. Biol. 
Chew., 105:711, 1934). 




CH - CH - 




CH 


VITAMIM n f ISOLATED FROM PISH LIVER OIL 

Ator> ALSO PREPA R-EJt By — IRRA-DIA T TM 

PC - 7 - nSU VPRQ f. HOC ESTERQ.L 


7'he Chemical Structure oj Fitajiiin D 

Ergosterol. a sterol compound, was first isolated from 
ergot^by Tanret. This provitamin, ergosterol. is syn- 
thesized by yeast and other organisms. It has a char- 
acteristic absorption spectrum in the ultraviolet region. 
It is activated to vitamin D by untraviolet I'ght. 

It has also been sliown that tliere are at least ten 
substances known as sterols which are capable of being 
activated into rickets curing compounds. Tiie chemical 
relationslv'p of ergosterol to vitamin D is shown by the 
following formulae : 



ERGQS XEEHL- 


c H -C H-CH = c H -W-C H . 

^ I cl 

^ y cl ^ 3 

>«:- 




hI a 


'C H 


ThP tvoe of vitamin D however, present in fi-di liver 
aJIi found .0 bo different in .be .torn tlm de- 


Waddell found in his experiments that ten rat units 
er hundred gm. of fisii liver oil afforded ample pro- 
setion against the development of leg weakness in 
ab)- chicks. On the other hand twenty five or more 
imes that number of rat units if irradiated ergosterol 
••ere essential to afford a similar degree of protection, 
t was this type of experimental evidence that led linn 
3 the conclusion that vitamin D of fish liver oils ent- 
ered from that obtained by the irradiation of ergo.sterol. 

This conclusion as to a difference in the nature of the 
wo vitam-ns D confirmed the observations ot other in- 
estigators such as Bussell and those of Steenbock. 

The tvpe of vitamin D in the fish liver od was di-'- 
overed 'to be that derived from activation of /-deliyciro- 
holesterol. This is the form most commonly found no 
uly in fish liver oils but also in the skm of ' ’J 
leing and is described as vitamin Dj in contrac is i 
0 the calciferol derived from ergosterol and ' 

itamin D--. The latter type is found in yeast g , ; 
:he irradiated ergosterol is also known coniinerualii 

s “viosterol.” . . 

What was originally considered as , j‘ 

hown to be a mixture of calcifero and lum terol. the 
alter product also resulting from the 
.rovitamin ergosterol. It is therefore no don^e 
idcred as a separate form of vitamin D. 

At least eight other vitamins D addition t^ ^ 
iccepted D-- and D. are believed to c.xist ^ 
fhe Chemistry oj Vitamm D. J.A.M.el. 

Although activated ^ 

, repared in crystalline form, it >’‘‘S J,, as 

lo so from the natural sources m fish Incr 
hat obtained from the halibut. j 

D ttas isolated (ton, Its , .vat 
orm of crystallized esters ho\\e\ . . 

fucker (Simons, E. J. H- and Auckn.^ I 

■achitic Substance oj Dnminiond 

roc. 58:2635, 1936) and Haslewood a <1 * 
'Haslctvood, G. A. D. mid and 

■achitic Substance jrom Tunny E'-^r 
'ud 55:508. 1936). 
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The first crystalline preparation of vitamin D from 
activated ergosterol was obtained by Reerink and van 
XVijk (Rca-iuk, E. H. and ran E’ijk, A. The Photo- 
eheinicol Reactions of Ergosterol. Bioehem. 23:1294, 
1929): When fed to children and rats having rickets, 
this crystalline substance obtained by long-wave irradi- 
ation of ergosterol, proved to be powerful in its anti- 
rachitic potency and apparently identical with vitamin 
D. The pure compound was isolated by Linsert and 
Windaus. 

The detennination of the presence of vitamin D dc- 
j)ends primarily on biological procedures. The test an- 
imals arc usually rats and chicks, the rat being tbe an- 
imal ordinarily employed. The rat is placed on a diet 
capable of producing rickets. It is then fed on varying 
amounts of the vitamin D substance undergoing test. 
This is carried out for a period of si.x to ten days when 
the animal is killed. Several methods arc then em- 
ployed for detcrmin'ng the effectiveness of the vitamin 
D in producing bone changes. The “line test” origin- 
ally described by McCollum. Simmonds. Shipley and 
Park (MeColltun. E. 1'.. Siniinonds. A’.. Shipley. P. G. 
and Park. E. A. Studies on E.vpcrimcnta! R'ckets) f.d 
Delicate Biological Test jor Calcium-depositing Suh- 
stanecs. .1. Biol. Client. 51:41, 1^22) depends on the 
demonstration in the proximal end of the tib'a of a 
new line of calcification in the rachitic bone which ha< 
been removed from the animal and treated chemically. 
Its value has been verified by Bills f Bills, E. A. Crit- 
ique oi the Line Test jor I’itamin D. J. Biol. Client. 
90:610. 1931). 

Longitudinally sectioned halves of the proximal end 
of the tibia are placed in a one percent solution of sdver 
nitrate and exposed to sunlight or to tlie light of a 
Alazda lamp and studied by means of a low power 
binocular microscope. Silver phospliate is formed 
which is reduced to black silver, thus producing a line 
at the zone of calcification. This line occurs in the pro- 
liferative zone of the cartilage and may be uninter- 
rupted or fragmentary depending on tlie amount of cal- 
cium denosited. .Another method is that of determin- 
ing the healing of bone by radiographic examination. 

The International standard of vitamin D as -adopted 
by the Health Organization of the League of Nations 
is determined as follows; Irradiated ergosterol specially 
prepared is dissolved in olive oil. One un-t is the eqirv- 
alent of "the vitamin D activity of 1 milligram of tbe 
Internat'onal standard solution of irradiated ergosterol.” 
which has been found equal to that of 0.023 inicrograin 
of crystalline vitamin D.” (Report oj the Conjerenec on 
J'itainin Standards. Genera Publications Department 
of the League oj Nations. No. C. H. 1055 (1), 1031). 
A U.S.P. unit of v’tamin D is the equivalent in anti- 
rachitic potenev of the International Unit of vitamin D. 

The International Unit when given over a period of 
eight days to a rachitic rat causes a deposition of suf- 
ficient calcium in the cartilasre to produce the “line.” 
It is against this powei- of the International Unit that 
the tested substance is compared. 

It is significant that it is vitamin D-i that is identical 
with that in milk and eggs and particularly with the 
natural vitamin D of fish liver oils. Also vitamni D-- is 


the form of the vitamin that is absorbed into the blood 
stream after ultraviolet irradiation of the skin or 
exposure to sunlight. The natural vitamin Da is 
probably superior to the artificially prepared vitamin D-- 
also known as calciferol or viosterol for two main 
reasons. In the first place the artificial product may not 
be entirely free of by-products, the effect of which may 
be undesirable. In the second place, the natural sources 
also contain vitamin A.^ There is still a third reason for 
the superiority of the natural sources of vitamin D and 
this is based on actual e.xperimental evidence on the 
rat, an excellent laboratory animal for testing the anti- 
rachitic value of a substance. Indeed the unit of the 
U. S. Pharmacopeia and the International Unit is based 
on the curative effect on the rat. If a rat unit of the 
natural vitamin D is fed to the chick its potency is con- 
siderably greater than if a rat unit of the artificially 
prepared vitamin D is substituted in its place. Fish 
liver oils are therefore among the particularly valuable 
sources not only because they contain v’tamin D in 
natural form but also because they possess the combin- 
ation of both the fat soluble vitamins A and D. 

SOURCES OF \TTAMI.V D 

The importance of available sources of v’tamin .D is 
indicated by the following facts. 

It is interesting to note that the foods wliich make 
up the average diet are markedly deficient in vitamin 
D. Thus muscle meat, tbe glandular organs, the fruits, 
•vegetables, cereals and sugar contain practically no 
vitamin D. The amount present in milk and bnttcr is 
very small. 

The vitamin D content of milk shows considerable 
variation depending on the season of tbe year. Thus 
in the milk obtained during the summer, the vitamin D 
content is equal to forty units to each quart. During 
the w’nter. the vitamin D content of the milk is 
equivalent to five units, an essentially negligible amount. 
(Bechtel, H. E. and Hopperf. C. A.: Study oj Sea- 
sonal Variation oj Vitamin D in Normal Coze's Milk, 
J. Nutrit'on 11:537. June. 1936). 

Bechtel and Hoppert made a monthly assay of milk 
fats from a number of sources for the vitamin D value. 
They found that milk might show as great a variation 
as 900 percent in antirachit’c potency. The richness of 
vitamin D content was greatest during July, .August 
and September. The lowest values occurred in Febru- 
ary. The m’lk of Guernsey cows showed variations in 
vitamin D potenc}- from 4.S to 43.8 U.S.P. nu ts per 
quart. The milk of Holstein cows showed variations 
in vitamin D value ranging between 3.1 to 27.7 U.S.P. 
units per quart. Exposure of the cows to sunlight dur- 
ing the summer months aitjieared to be the cssent al 
factor responsible for the increased vitamin D potency 
of milk during the summer season. 

The same seasonal variation is to be found in the 
case of eggs. When eggs obtained in February are 
exam'ned for then- vitamin D content, the amount 
present is the equivalent of 140 units per hundred 
grams, this being entirely present in tbe TOlk of the 
egg. During the summer, the vitamin D content rises 
to 390 units per hundred grams (dc I'aney. G. M .. 
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Miiusrll. n. /•, ami Titus, //. U\: Effect of Sources 
of I ' tamiii D on Storage of the Antirachitic Factor in 
thc^ Egg, Poultry Sc. 12:215, 193S). 

I lie egg yolks ol at least five eggs may lie ncccssarv 
to furnish the amount of vitamin 14 uhtained from a 
single teaspoonfnl of cod liver oil. Since one teaspoon- 
fnl of lialilnit liver oil contains four times as much v ta- 
min D as one teaspoonful of cod liver oil, it would thus 
mean that one fourth tcasjioon of hnl hut liver oil 
would contain as much Vitamin D as a minimum of five 
egg yolks. Since halibut liver oil is also much richer 
than cod liver oil in vitamin A. the halibut 1 ver oil 
would have this further advantage. 

Milk and eggs therefore contain at be.'.t comparative- 
ly small amount.s of vitamin D and even this .s of an 
e.xtremely variable character, being jiarticularly small 
in amount (luring the winter. 

The liver of mammals also contains comparativelv 
small amounts of vitamin D and may lie e.xtremely 
variable in its content (de I'ancy, G. M. and Munsefl, 
II. E.: Fitainin D Content of Calf, h'ccf, Lamb and 
Hog Liver, J, Home Econ., 27:240, 1935). 

In the fish liver oils we have a superior source of 
vitamin D. By a process of concentration of fish liver 
oils comparatively small amounts may be administered 
containing large quantities of vitamin D. 

An important source of vitamin D is that obtained 
from the activation of 7-dehydro-cholestcrol in the skin 
through irradiation by the short ultraviolet rays of the 
sun. Here too there is marked seasonal variation since 
there may ite little exposure to the rays of the sun durt 
ing the winter period of the year. 

The relation of exposure to sunlight to the activation 
of the provitamin in the skin, with the formation of 
V tamin D, has been demonstrated by a number of ob- 
servers. 

Palm in 1890 (Palm, T. A. The Geograf>hical Dis- 
tribution and Aetiology of Rickets. Practitioner 45: 
271 , 321, 1890) described the curative value of .sunlight 
in rickets. He showed that the distribution of the dis- 
ease varied with the availibility of sufficient sunlight 
and that in those areas in which rickets was commonly 
present a deficiency of sunlight appeared to be the most 
important element in the etiology of the disease. He 
quoted a missionar}' in China, Dr. Dugald Christie, 
who stated that in spite of the absence of any sanitarv 
measures, he had failed to find a single case of rickets 
during a period of six years while living in Mancluiria. 
This was similarly true of other regions of China, India 
and Japan. Their immunity to the development of the 
disease appeared to be associated x(*ith the fact that the 
inhabitants were subjected to abundant sunlight. On 
the basis of these findings he recommended the use of 
sun baths both for the prevention as well as the treat- 
ment of rickets. 

It was Huldschinsky who in 1919 showed the cur- 
ative value in rickets of artificial light emanating from a 
quartz lamp. He controlled his studies by x-rays which 
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demonstrated the ultimate cure of the disease bv the 
restitution of the bone to normal. 

Hess and Unger (Hess, A. P. and Unger L. ]. The 
Cjire of Infantile Rickets by Artificial Light and by 
Sunlight. Prnc. Soc. E.rftl. Biot. Med., 18:298, 1921) 
also showed the curative value of sunlight in rickets 
and that the disease could be prevented under tlie in- 
nuence of light even when the animal was subjected to 
a deficient diet, ord'narily capable of producing the dis- 
ease. They employed the mercury-vapor lamp with 
exposures made every few days lasting from three to 
Uventy minutes at a distance varying between 120 to 
75 cm. The cure of the disorder was indicated not only 
In' the evidence on clinical examination but also by the 
roentgen evidence of calcification at the ends of the 
bones. Similar evidence was also observed from the e.x- 
posure to the sun's rays in increasing degree, of in- 
fants suffering from rickets. The diet in both cases ivas 
not altered. They demonstrated the value of sunlight 
both natural and artificial, in the prex’cntion and cure 
of infantile rickets. 

Origin of Filamin D in Fish Liver Oil 

The origin of the large amounts of vitamin D in fish 
is a problem of considerable interest. It is believed 
that one source is in the vitamin D present in some 
marine micro-organisms ( Darby, H. 11. and Clarke, H. 
T. The Plant Origin of A Fitamin D. Science 85: 
318, 1937). By means of spectrographic studies Darby 
showed the jrresence of ultraviolet light, in the first 
three feet of water below the sea. E.xamination of the 
Sargassum weed, an alga, which grows at shallow 
depths in the waters of the Caribbean showed the pres- 
ence of a lipin fraction which possesses antirachitic ther- 
apeutic potency. The action of the ultraviolet light pen- 
etrating through the water, produces vitamin D in the 
algae. Much of this weed eventually finds its way into 
the Gulf Stream and further northward. During its 
passage it becomes infested xvith various invertebrates 
that apparently obtain part of their nourishment in this 
manner. Thus the vitamin D of the algae may be trans- 
ferred to the invertebrate animals which in turn be- 
come food for the larger fish. The common association 
of both vitamin A and D in fish liver oils may’ also e 
intelligently explained on the basis of such a transition. 

•Apparently the vitamin D in the micro-or^nisnis is 
altered somewhat in chemical structure within the s 
itself. The reason for this assumption is that when t le 
vitamin D obtained from these micro-organisms is e 
to chickens, it is relatively inactive. The vitamin D rom 
fish oil, however, is biologically highly actixe. 

•the origin of vitamin D in the fish liver is theretore 
be traced to these micro-orgamsms as a primap ’ 
some chemical transformation obviously takes P 
within the fish itself. The ability of m,in to , 

vitamin D obta'ned from fish liver oils is unque.s i 
(To be continued in September issue) 
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Book Revieivs 


Elimination Diets and The Patient’s Allergies. A 

Handbook of Allergy. By Albert H. Rowe. 2nd 
Edition, pp. 256 ($3.50). Philadelphia, Lea and Feh- 
iger. 1944, 

The importance of food allerg\- in the production of 
many allergic manite.^lations including asthma, rhino- 
pathy, urticaria, angioneurotic edema, neurndermatitis. 
infantile ecr.ema, migraine, some ga.'^tro-inte.stinal and 
hepatic syndromes and even certain cardio-vascular 
manifestation.s becomes more and more apparent as our 
knowledge broadens and deepens. However, it is ncccs- 
."iar},’ that the physician learns that skin tests frequently 
are tiot infallible, probably because very often not the 
skin but other organs arc the allergic shock structures. 
It W3.< Rowe who IS years agar introduced the elimin- 
ation diets in order to ascertain whether a given food is 
the responsible cause for an allergic manifestation. This 
piotiecr has now the great satisfaction that the prin- 
ciple of his v)ral fooil tc.sts is accepted by many ac- 
cre<lited men in medicine. 

In a very comprehensive and lucid fa.shion Rowe 
summarizes itt the present volume his work with food 
trial tests and gives his new revised diets together with 
most minute sttggcstions for menus and recipes so that 
every patient can follow the orders without diffietdties 
and witht'tii danger of nutritional impairment. In ad- 
dition to his four basic elimination diets, Rowe gives 
detailed directions for cereal-, egg-, milk-, and fruit- 
tree diets and diets for diabetics or other patients who 
need a reducing regimen. 

^\'hile food allergy in all of its clinical manifestations 
is discussed in some detail, the handbook gives also a 
^•aluahle synopsis of diseases caused by inhalant aller- 
gens. contactants, injectants and infectants. In addi- 
tion, there is a very useful discu.ssion on many of the 
more important allergens as to where they occur and 
where they should be suspected. 


The usefulness of the volume is enhanced by an 
appendix on the daily nutritional requirements includ- 
ing vitamins, a detailed questionnaire for the allergic 
pat.enl, a food diary, instructions for the establishment 
of environmental control, and a standard list of con- 
tactants. Tins handbook ' can he recommended unre- 
servedly to every one who has to deal in his practice 
with allergy, practitioner and .specialist alike. 


An Outline of Gener.al Physiology. By L. V. He.l- 
hrunn. 2nd Edition, 748 pp., ($6.00). Philadelphia, 
\\'. B. Saunders Co., 1943. 

General physiology is a term which has meant dif- 
ferent things to diflerent men. Professor Heilbrunn 
rightly considers general physiology as a science in its 
own right and not merely a diluted mammalian plwsi- 
ology. The nature and mechanisms of living matter 
are the boundaries of its scope, presenting a field for 
study which is limitless. The activities of the cell, if 
understood, should one day reveal much about the 
activities nf the organism. The general physiologist 
studies the individual units of the comple.x system that 
make up the organism whilst the mammalian physiol- 
ogist studies the activities of the organism as a whole. 

The first edition of this volume found a receptive 
audience badly in need of what Professor Heilbrunn 
presented. The j)rcsent edition will undoubtedly be 
well received. The book is for the graduate student and 
other serious workers in phys'ology, but will he of in- 
terest to less advanced students as well. It is hoped 
that a course such as is here outlined will some day be a 
prerequisite to the study of medicine. Until then, the 
student can do no better than become acquainted with 
the book. The bibliography is fairly thorough, and will 
be of great aid to the investigator wishing to trace 
original work. 
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CLINICAL MEDICINE 

i\IOUTH A.N'U EsOPH.AGUs' 

Tur.n'er, G. G. ; Fibrous stricture of ffiiHci after 
iiiueleeu vears’ duration. {Brit. J. Suri).. V. 30, P. 344, 
Apr. 1943.) 

Post-inflammatory strictures of the esophagus, as 
the result of swallowing chemicals, may be particularly 


dillicult to manage. The present case of a 26 year old 
doctor with a fibrous stricture at the esophagus at~the 
level of the seventh dorsal vertebra, of 19 years’ stand- 
ing, was unsuccessfully treated for 2 I’ears by numer- 
ous attempts at anterior dermato-esophagoplasty. This 
left the patient with cervical esophageal and gastric 
fistulae which he connected with rubber tubing and 
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lived thus for 13 years, until gastric distress brought 
him to the hospital. 

Successful and satisfactory dilatation of the stricture 
was obtained by systematic bouginage so that in 2 
months solid and semisolid food was passed. This case 
lends strength to the author’s belief that in most fibrous 
strictures of tubes a small residual mucous-lined passage 
remains, which may then be dilated by the intelligent 
use of bougies. He recommends, on this basis, *’the 
method of swallowing bougies, instead of “passing” 
them, a method he previously proposed in 1939. — J. 
Garcia-Oller. . 


Sto.m.vch 


'■> tMr H 

tabulated. \'ariable dyspepsia and hemorrhage are the 
usual symptoms.^ Alalignancy occurs in about 20 per 
cent. Diagnosis is by radiology or gastroscope. Similar 
symptoms occur with polyps of varying patlrolomc 
nature. Polypoid hyperplastic swellings occurred in hO 
patients complaining of dyspepsia with inconstant footi 
relations. Free hydrochloric acid was usually pre-ent 
111 those with ulceration. In those with low acid there 
was much degeneration of gastric epithelium. In near- 
ly all without ulceration free In-drochloric acid was ab- 
sent or low. The patients were all observed or re- 
ported upon at intervals for several years.— Council' 
Biological .Abstracts. 


Avers, AI. A. : A study of hematopoiesis in a yroup 
of female students ages fifteen to tivcnty-thrcc vears 
through a study of gastric secretion and correlated 
Hood counts. {Amer. J. Med. Tech., V. 10. P. 1 Tan 
1944.) 

The add values for the gastric contents following a 
Ewald test meal were found to be dependent on a 
variett' of factors which nia}’ make the results unde- 
])endable. Among these factors were dilution, buffer- 
ing and neutralization by the meal, speed of gastric 
evacuation, rate of gastric secretion, psi'chogenic fac- 
lors, and functional states of organs other than the 
stomach. More rigid control procedures for obtaining 
gastric contents are recommended. The hemoglobin 
content was found to have a definite, though not signif- 
icant, relationship to the acidity of the gastric contents, 
alterations in both occurring in the same direction. — I. 
M. Theone. 


' Farris, J. AI., Ransom. H. K. .and Coller, F. A.; 
Total gastrectomy; effects upon nutrition and hemato- 
poiesis. (Surgery, V. 13, P. 832, 1943.) 

Following total gastrectomy in the human there is 
not the disturbance in iirotein digestion which one 
might suppose would occur due to absence of pepsin 
digestion nor is there pernicious anemia due to absence 
of the intrinsic factor. Anemia due to lack of iron ab- 
sorption may occur, however. This is the result of in- 
ability of the intestinal tract to convert the inabsorb- 
able iron to tlie ferrous state. Hydrochloric acid given 
with the diet may' connect this. The hypochromic 
microci'tic anemia may also be avoided by administer- 
ing ferrous sulfate, 0.32 gm three times per day for 
seven days each month. — I. M. Theone. 


Marxer, O. a. : Polyps of the stomach and polypoid 
gastritis. (Quart. Jour. Med., V, 12, P. I. 1943.) 

The clinical features of gastric poli'ps and polypoid 
gastritis are discussed and the radiology, gastroscopic 
appearances, pathology, and history of both are illus- 
trated by radiographs, drawings and photographs. 
Clinical and pathological material is tabulated in ap- 
pendices. Gastric polyp is usually papilloma or ade- 
noma, or leiomyoma. In the course of X-ray e.Kamin- 
ation of 4424 consecutive patients, 10 polyps were diag- 
nosed. From colleagues and the literature, an addition- 
al 89 cases %vere collected and symptoms rcMcwed. 
while 24 museum specimens witliout histories were 


Bowel 

Curtin, V, T. ; Use of blood plasma intraperiton- 
cally in treatment of gastroenteritis in infants. (Pain. 
Med. I., V. 47. P. 575, Afarch 1944.) 

Frozen plasma which had been thawed was admin- 
istered by syringe into the peritoneal cavity of the in- 
fant. This simplified the problem of transfusions wlicn 
veins were difficult to enter and probably the procedure 
could be used in the adult as well. About 60 cases ot 
acute gastroenteritis were treated, each infant receiv- 
ing from 75 to 100 cc plasma. Only occasionally was 
more than a second transfusion needed. The improve- 
ment in the condition of tlie patient was prompt and 
permitted the physician more time to determine care- 
fully the proper diet required. Other conditions be- 
sides gastroenteritis were similarly treated, including 
heni'orrhagic disease of the new-born and post-operative 
distress in pyloric stenosis. The results were veiy en- 
couraging. — G. Klenner. 


Christopher, F. ; Snbparictal rupture of the in- 
testine due to muscular effort. (Surgery, \. la. P. 62S, 
April, 1944.) 

Subparietai rupture of the intestine due to nmscular 
violence is extremely rare. A total of about 49 casc^ 
have been reported in the literature. The present case 
is the 50th. .All the patients were men. Hernia wa' 
present in 37 cases and definitely stated to be absent in 
onlv 4. The mortality was 56 per cent. 

The most likely explanation ajipears to be tliat in- 
creased intraluminal pressure in the intestine resulting 
from the muscular exertion produces a rupture at so.ne 


iveak point. _ i i t 

Operation in the present case was pcrfoniicd aoou 
ive hours after the rupture occurred and was stica->? 
III. Literature reports show the mortality to be mor 
ban 50 per cent if operation is performed after laen} 
bur hours have elapsed. — D. A. Wocker. 

SlIIRELY, F. T., AND IvEXSIIAW. K. 

hrombosis. [Cleveland Clinic Quart.. \ . m. 

Oct., 1943.) , 

This report 'is of an atypical case 
hrombosis in which the course was stow and pr tr - 
ive. In the usual case tliere is an acute com 
lie abdomen developed with rather sudden 
:ky pain is the outstanding .wmptoni. In 
asc the patient noted colicky pain in the a ) 
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pecially after meals. Frothy voniuntg occurred with the 
pain but these symptoms lasted only a short while fol- 
lowing which the jtatient was free from distress for 
thirteen months. 

The jiain recurred and increased in severity for ap- 
proximately a two week period when the patient came 
to the hospital. Examination sh\>wed no acute abdom- 
inal .symptoms. Tlie i)ulse. temperature and blood 
]>ressure were normal. However a gastro-intcstinal 
roentgenologic examination indicated a gastric ulcer 
atid therefore the condition was treated as such. 

The abdominal pain became worse gradually, until 
sixteen days later the condition was acute. The ab- 
domen was tender, rigid but not boardlike. The leuko- 
cyte count was 16.000. The condition was d'agnc.sed 
as intestinal obstniction with probable sigmoidal di- 
verticulitis. Jaundice appeared and deepened hut th s 
was attributed to the sulfa therapy being used. After 
two weeks of treatment ati exploratory operation of the 
right u])])cr quadrant was performed and revealed 
hepatitis of the liver, a normal stomach and normal 
biliary tract. The jiatient died in the next twenty-four 
hours. The auto]>sy showed the entire small and large 
bowel to be gattgrctious. and the mesenteric arteries and 
the splenic arterv' to be completely occluded by a severe 
degree of arteriosclerosis. 

In retrospect the initial attack was considered due 
to a small infraction, which was followed 13 months 
later by gangrene and sloughing of the bowel due to 
the gradual progress of the arteriosclerotic condition 
finally depriving the bowel of an adequate blood supply. 
— C. G. Clements. 


D'Ovidio. F. K.. T. Bixr.iNGi. axd H. M.MfRi; 
.■Istlidiic f'critoiiitis due to perioration of lubcrailous 
intesliuc. {Rci'. Med. Rosario, V. 33. P. SOI, 1943.) 

Perforat on of intestinal tuberculous ulcers is rare 
despite the high incidence of intestinal tuberculosis. 
Clin.cal study of 6 cases, with necropsy findings in 3. is 
reported. The resultant peritonitis was of the asthenic 
type. — Courtesy Biological .Abstracts. 


Meyer. A. \V. : Lyiuplwcyiic hyperplasia and “spon- 
taneous'’ alinkutarx lesions. (Calif, and If’est. Med.. ^ . 
59. P. 210, 1943.)' 

In studying the str king transitions in the squamous 
epithelium under the surface of faucial and pharyngeal 
tons' Is and in their crypts, the author found that similar 
infiltration and destruction of the epitherum occurred 
wherever hyjierplastic lymph nodules, isolated or ag- 
gregate, were present. This phenomenon was especially 
common and probably universal in ajtpendices not 
known to be or reg:irded as diseased. The reaction of 
the Ijanphat'c nodes to physiological states such as ex- 
ercise, pregnancy, etc., also is well established and they 
may be allergic to various inhaled as well as ingested 
substances. Such allergic reactions might explain re- 
current light or severe attacks not only of tonsillitis and 
appendicitis but of ulcer — especially esophageal, gastric, 
or duodenal ulcer. The destruction of the appendicular 
epithelium and mucosa, in consequence of non-infec- 
tious processes, offers a satisfactory explanation for the 


normal, non-pathologic obliteration of the appendix; 
this is effected from below and not from the surface. 
Thus the control of lymphatic hyperplasia may point 
the way to relief from various lesions of the alimentary 
tract. — B ological Abstracts. 


Mammaxa, C. Z. ; Intestinal invagination, /. (Anais 
Rautistos Med. e Cir.. V. 46, P. 5. 1943.) 

The first j)ortion of a general discussion of the im- 
portant problem of intestinal invaginations, particularly 
in young children. Emphasis is placed on methods of 
early diagnosis and on means of surgical treatment of 
the condition. — Biological Abstracts. 


AIaximaxa, C. Z. : Intest nal invagination. II. 
(.-Inais Paulistas Med. e Cir., V. 46, P. S3, 1943.) 

The conclusion of a general discussion on intestinal 
invaginations, with special emphas s on methods of di- 
agnosis and on treatments. Surgical methods are 
de.scribed in detail. — Biological Abstracts. 


Paxcreas 

Bal’ma.n’, L. and \\h]n>ri.E. .A. O. : Diagnostic value 
of pancreatic function tests in 47 surcjically treated 
cases. (Am. J. Med. Sci.. V. 207, P. 281, ‘March, 1944.) 

By the u.-e of a bilumcn tube, the gastric contents 
were prevented from entering the intestine during the 
period of aspiration of the pancreatic juice from the 
duodenal lumen. This precaution was necessary to pre- 
vent destruction of the pancreatx enzymes by the acid. 
Secretion was induced by injection of ntecholyl. 

Disturbances in the secretion of the pancreatic acini 
were noted even in cases where no histologic evidences 
of jwncrcatic damage were found. A normal range of 
pancreatic enzyme concentrations in cases with pain- 
less obstructive jaundice was believed indicative of 
carcinoma of the duct. On the other hand, painless ob- 
.■itructive jaundice with a low range of concentration of 
enzyme was believed to be indicative of carcinoma of 
the ])ancrca.s. Tumors of the ampulla of Vatter were 
associated with normal enzyme values if there was an 
accessory ])ancreatic duct or if the ma n pancreatic duct 
entered separately from the common bile duct. — G. 
Klenncr. 


Felsex, J., W'alarsky. W., and Rosen, E. : Cystic 
fibrosis of the pancreas in siblings, zvith necropsy re- 
ports. (Arch. Pediat., \' . 60, P. 488, Sept. 1943.) 

Cyst c fibrosis of the pancrease appears as the cause 
of death in about 3 to -1 per cent of the necropsy re- 
ports of infants. Two cases are reported here which 
were siblings, and hence pointing toward a congenital 
factor as being the cause instead of inflammation or 
vitain'n A deficiency. 

.-\ male baby weighing 6 lbs. 6 ounces at birth ap- 
peared normal and passed meconium for two days, and 
then nothing for the following three days. On the sixth 
day food was regurgitated with each feeding: the ab- 
domen became distended : an enema of bicarbonate of 
.■^oda produced only a small amount of green stool ; a 
barium enema released a mucous cast by rectum and 
a Levine tube brought up 60 cc of yellowish fluid. The 
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iKit)v <lif<I. Xi’rrti])M' fiiifling.s ihowr*! a pcrfurntioii nt 
thr nnd-transvrr-c colon wUii pa-i^af^c of about f500 cc 
of fnul-siiicllitifr fvcai-likc Ihn'ii into tin.- peritoneal cav- 
ity. 'i'iic vi>,cei.al orjjafis were tinrma! pnw-.ly. Ctn m-c- 
tion tile panel e:is ^llnwe(t markei! cystic tlilatation of 
the linrt'-, the lumen lietnjf tilled w'uli either trnmnlar 
materia! or Inipe pale Ten's. Ttie paiUTcatic duct how- 
ever was' not ehl^c<!, 1 lie eta'retfiry portion of the eland 
wa-N iatpeiy replaced hy tihvmiv ti'-iUc tlmnyh the islets 
wci'e intact. 

A female hahy nas iiorn so the same mosher a year 
Later. This lethy It, id tm hnwe! inmetiH-iits from its 
<Liy of hirth ft.- aluhnnen became distended, and 
vo\nitiu ;4 incnried. ! he hahy was opemtesi on for vol- 
vulus blit none uas found. On the 20i!i day broncho, 
pneumonia developed and the hahy slied on the i7tli dav 
v>f life. Xecrupsy tindint;s showed no ovoss pathology 
of the visceral rnyans, t;n section the foltowino were 
noted: Tlie p.nicrv.is showed cy-tic changes oi th.- 
dits’t- which \\eie filKal '■'ith hyaline material, no oh- 
stniction s«f the jiancu-atic dnei, mid interstitial librosts 
of tile j^landsdar elenunls of the pancre.es.-- fl. 
Ctements. 

I'snii.s't. Ai.tnf.no ( ;ti.a.i.eNa>: J'nit- 

fri'iU f vholrl'crifoiu'Uin or I’ilid-I'oiici code I't'n'ioiulis. 
Coiiiiitrii/ on J oliSi'ifiifioiii'. (h'ev. A.toc. .l/.’rf. .-irin'it- 
luht. \\ S7, P. ‘.'7, PM.l) 

Acute ptmcrs'atitis :md idmlecy-titis with ioakaj'i; may 
coexist, lliliupancre.itis' peritonitis is in fteiieral treated 
:is acute pancreatic necro-is; various snrgira! pro- 
ccditre.s and the proonosi^ are disctiss<\t,-- Courtesy 
Ilinlojrie.'d .Mistracts, 


Ci.cm 

I..\sr., R. .\. G.t The fcf'tic nicer f'rohlew. ./ .otiV.i 
oj ISl cases front the Royal Canadian Xtivy. (Canadian 
Med. Assoc. }.. \. 50, p. .15,1,.ApriI, 1914. 

.•\ major medical jirohlem of the war is dvspop'ia 
and leco^nitiun of this fact led to cstalilishmctit of a 
special "astro-intestinal clinic. The cases presented 
.are from this clinic, heinjir adinis.sioiis from January. 
19-12 to July. 1943. Fifty-five per cent of the R^l 
ca.ses of pcjitic nicer were retained in the Service hut 
as.sip^ncd to protected jobs and areas on shore. In 
•15 per cent of the ca.ses the onset of symptoms ante- 
dated cnlistincnt. Sixteen of the ulcer cases (8.8 per 
cent) were ga.'-tric, the remaining 165 ca.ses were duo- 
denal. Hemorrhage occurred in 8.2 ]icr cent, per- 
foration in 4.9 per cent and ob.strnction in 1.1 per cent. 
Occult blood in .stool wa.s ftnmd in 45 per cent. Four 
cases bad sub-total gastrectomy performed; all .arc 
.still in the Service and are considered in a safer con- 
dition than before operation. — F. 11. St. George. 


SURGERY 

Lahkv, F'rank; A simple nscjnl antenor (/aslra- 
cnierostomy. (Snrg. Gyn. and Ohstel.. \ ■ 78, P. l69, 
Feb., 1944) 

For gastric ulcers located low m the .stomach or 
fused with the bile tract, and where subtotal gas- 
trectomy is unduly hazardous. Dr. Lahey recommends 


a simple anterior gastroenterostoinv. He use.- this 
operation in preference to the poiudar •‘no Jwin 
tenor g,astroenterostomy-’ which has nianv wvLr- 
able fe.aiures such as the difficulty of operating far 
recurrent .stomal ulcer- or doing ,a suh-cquent snlnoia! 
gastrecltimy. 

1 lie aiiteriot g.xstro-cmcrostomy ndvi-cd consists of 
removing the onicmtmi well over to the left side of 
the sn.macb, ibiis freeing the greater curvature. Thb 
margin tan then he held nj, by a llab.'iick rlainp .ami 
the jejmieni attached to the 'stomach just poucrior 
to the grc.mer cure, mure. The afferent and efferent 
lo ips of the jejuimn are not nnastoino-ed. The ad- 
\.miagts of this ojicr.ition arc tliai while jierfonning 
it the stomach is easily visfhle, the ana-tnmosis ran 
he dtniT wiilioni clamps or ten.s-ion, the size oi the 
stoma is not limited, and the gastric contents gravimte 
away from the site during the jirtx'cdure. Xo jejiini''- 
jejnnosiomy between the efferent and afferent Irwp- 
w.as dotic as Dr. Lahey bclicve.s the alkaline jejuna! 
content of the proximal loop should be allowed to jn-- 
inio the -.iiiinp fif the rc-ected stoinarh to neiitraihe 
and lower die g.isiric acifbty in the reninining ga.-tric 
sium;>. -C. G. t lement'. 


('ii.VM.’H, (i. J. .\.vi) H.srvi'v, .S. : Colosloray of the 
a\eendin(t colon nr ceeiiin. {Vale J. Biol. Mrd., V 
16, P. 261. Jaimary. 19-14.) 

Tile opfi.alion called cecosnnuy .should establish a 
vent from the right colon to the outside. Tliis should 
he done safely and directly with as little visceral 
m.anipnlation as po.ssihic and hy avoiding sutural per- 
I'or.atunis of the gut. thus preventing the fomiation ot 
an avenue for the escape of liejuid I'cees into the ab- 
tlotninal cavity. 

I'.sc of a .simple procedure is recomineiided. Fine 
silk interrupted .sutures should be used throughout. 

Uarotnl attention will protect the function of the 
cvpinstomy. When its nsciulness is passed the iinicos 
is trimmed down nhout a centimeter hclow the skm 
edge and the woniut will dii.-e. Xo aiic.-the-sia d 
foinu! necc-ssan". Surgical decompression ot the as- 
cending colon i.s achieveti with tlie advantages oi con- 
trolling infi-clhin .anti reducing the likelihood of po;t- 
0 |>eracive hernia. — John Cox. 


EXPERIMENTAL MEDICINE 

Sr.cRr.TTox 

Lm-RVi, tXsMO: The rcstilnlion of secretory nif- 
'crial in the great snhlingual gland of the cat as sltiani 
')V the fractional analvsis method. IT The rhytnnic 
■'cork of the cells and' the gland. Zeitschr. Zcllfomn 
t. .M.krosk. Amu. Abt. A : {Allg. Zcllforsch. u. MU 
■osk. Anat.), V. .30. P. 156. 1940.) 

The cells were counted at interv.als after an m- 
cction of jiilocarpin. hl.axinnmi of .» 

ilbumiiioiis cells was found from 15 niinntes to 
aid' a half hour.s with 92 per cent of the cells m wo 
ihasc between 'one half and one Iiour. - 

eplaccment had its maximum (70-30 J 

ween one and tliree and a half hours and a er 
ours fell below 10 per cent. A 3rd inaxinium 
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2ntl rci>!accineiu occurrcvi after 5 to 7 liours and con- 
titnted at a level of 67 and 90 per cent. After 7 hours 
-Storage licgan hut did not exceed 26 per cent. In 
starvation the 2iul replacement plta.se prevailed over 
six)rage hy an avcnige of 94 ])er cent. Tlic high jter- 
cetitage of cells in the same phase indicates .syn- 
chronous activity. The findings after pilocarpin were 
not duplicated after ordinary meals. Thus, an ordinary 
stimnlns allows the cells to continnonsly replace ex- 
pulsed granules or, in other words, to work coni nu- 
ously. Only the stronger stimnlns produces “]>sendo- 
rythmic“ activity. Tiie ceils of the same acimi.s are 
more accurately synchronized than those of different 
units. Since pilocarpin had a similar elTcct on both 
kinds of cells, p.ara.sympathetic innervat on is sug- 
gested by these observations. — Courte.sy Hiolog'cal 
•Abstracts. 


Ab.soki'tion 

IXGKI.iTNttER. .A. F.. Alos.s. R. F. ANO 11f.i..m. J. D. ; 
The effect o/ olroTme nf'nn the nhsorptioii of vitomiu .4. 
li. Cffii. luvest., V. 22, P. 699, Sept., 1943.) 

In patients with sprue the record of the motility of 
the small intc.stinc sliows a pattern similar to that of 
the norma! person's intestine following the adminis- 
tration of atropine. It has been suggested that in sprue 
absorption from the intestine is decreased because of 
the decreased motor activity. TItis led to the inter- 
esting concept that following atroi)ine intestinal ab- 
sorinion in the normal individual would be depre.ssed 
since it is alsti in patients with sprue. 

Twenty-three studies on vitamin .A absorinion were 
c.Trried out in six individuals who showed no signs or 
symptoms of gtistro-intestin.al dise.asc. Following atro- 
pine sulfate injection, the appearance of vit.amin A 
in the blood (plasma) was greatly delayed when the 
vitamin .A was introduced into the small intestine. 
AVhile the decreased intestinal motility attending atro- 
pinization m.ay have been resi)onsible for the decreased 
absorj)tion, the authors found no direct evidence to 
supjtort this. Some of the reduction in absorption may 
have been produced by the inhibition of the pancreatic 
and biiiar}- secretion following atro})inization but the 
mechanism of this reduction is obscure. — M. 14. F. 
Friedman. 

Excrf.tiox 

Shay. H., Komarov. S. .A.. Siplet, H. and Fees, 
S. S. : Excretion of certain of the ncu'cr sulfonamides 
in the bile and urine. ( .dm. J. ilcd. Sci., Y. 207, 
P. 550, April, 1944.) 

Acute experiments on thirty specially prepared dogs 
were performed. These dogs were so prepared that 
the hepatic and gallbladder bile could be collected 
simultaneously after the instillation of 0.2 gm/kilo of 
the various drugs in saline through a duodenal cannula. 
The drugs .studied were phthalyl sulfathiazole (“sulfa- 
thalidine”) succinylsulfathiazole (“sulfasuxicline’’) sul- 
fanil 3 -lguanidine (“sulfaguanidine’’) and sulfathiazole. 
Bile and urine samples were collected continuously for 
8 to 10 hours, fractionated at two hour intervals, with 
peripheral blood samples taken at these times. 


The blood levels reached for “sulfasuxidine” and 
“sulfathalidine" were veiy low as compared with sul- 
fathiazole and “sulf.aguanidine". The hepatic bile/blood 
concentration ratio was friund to be considerably in- 
creased for “sulfasuxidine” over that for sulfathiazole 
and many more times for “sulfathalidine,” while “sul- 
f.Tgnanidinc" was e.xcreted by the liver at .approximate- 
ly the same concentration as in the blood. It seemed 
that the introduclmn of the phthalyl or succin}’! radicles 
into the snlfathiaozle molecule at the X'' position re- 
.sulted in a greater selectivity by the liver in the re- 
moval of those drugs from the blood with preference 
for the j)hthalyl radicle. “Sulfathalidine” also seemed 
to he partially broken down in the dog’s liver with the 
liberation of a free sulfonamide, presumablv sulfathfa- 
zole. 

The gallbladder concentrated all the drugs with the 
exception of “sulfaguanidine” in proportion to the 
water absorbed from the bile. It neither absorbed or 
excreted any of the drugs, but was able to absorb 
“sulfaguanidine." Sulfathiazole and “sulfaguanidine” 
appeared to be e.xcreted in the urine by the glomerular 
filtration mechanism, while “sulfasuxidine” and “sul- 
f.athalidinc" arc suspected of being secreted by both 
the tubules and the glomeruli. — 14. Siplet. 


I’ATIIOl.OflY 

AIokrjo.xe, T. (i.: Effects of estrogens on the testis 
in hepatic insnfficienev. {.dreh. Path., Y. 37, P. 39, 
J.Tii.. 1944.) 

.After a very brief review on the past research clone 
on the subject by other workers, the author presents 
liis work. The aim was to investigate the state of the 
human testes in various conditions of hepatic insuffi- 
ciency and to test the validity of the hypothesis that 
e.xcess of estrogenic substances is active in the pro- 
duction of testicular changes. Hepatic failure, excess 
estrogens and alcoholism were considered as possible 
factors operating to produce these changes. 

The author studied 28 human cases of Laennec’s 
cirrhosis. Of these 16 instances (57.1 per cent re- 
vealed the jiresence of significant testicular atrophy. 
The incidence was 90 per cent in persons below 50 
years of age and 38.9 jier cent in persons above 50. 
From the author’s studv no evidence was found which 
would indicate a direct causal relation between alcohol- 
ism and atrophx' of the testes unle.ss the alcoholism 
was concurrent with severe hepatic damage. In cases 
of hepatic failure other than Laennec cirrhosis, in order 
for atrophy of the testes to result, there must be dam- 
age severe, extensive and of long standing. Finally 
the author jxrescnts animal e.xperiments the results of 
which point to failure of heixatic inactivation rather 
than to failure of b liarv e.xcretion of estrogens as the 
mechanism by which testicular atrophy occurs. — C. 
Ft)dcraro. 


Pop]>er. H.. Gyo.xgy, P. axd Gor.om.ATT, H. fluor- 
escent material {ceroid) in experimental nutritional 
cirrhosis. {Arch. Path., Y. 2>7, P. 161, Alarch. 1944.) 

The authors present a discussion of a golden brown 
fluorescent material which they studied in livers of 
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mJi will) t-Kperiiiicntal rin!)u>is, 'I'iu-y df.M’rilK: its 
ajipcaraiict' tjuilt't’ tin- niiDrc'Ct-iu-c !nicroii-o;>p as «v!l 
ns iitlier jir<i[HTt!i-s, I'iie material i> ajipareiitiy identi- 
cal with ('(Toit), Its jireM-iu’e hs mn relatet! Ui hepattV 
iicvTosis with nr ttithmit hfninrrhajfe. tmr with iK-- 

striKiion of Jar^r,. q)Kintitje>: of Its |>n>.eM<-f is 

nften as?-^n.'iatcil with cirrhosis, hm the two neeii not 
necessarily he runibiiual. t Vstim; ('nh.utt'fs its rteposi- 
t'oii; eUciIuH* tslone, eholim* with rysiinc, ami panitk-- 
iilcihjlaniiiK'hen^etie. pi event its- dcpn.s'tmn. It is iu- 
lievcd to ftevcl'jj’ (tom cells cuntainin” tut ami to iw re- 
l.itcii to the tatty stajp-s in the fievehennen; \>( cirrhosis 

- C. Inivk'ia’.o 

J. S„ KiRftfAtK'Ii-K, J,, .Mel .1 7< HtJ-, 

.\Nf' '1 1 i.ft n, V.; .Vn'f f'S!.' oj III-: hlrti of l.oiu);'!- 
liatis f'KHhffi't! cxl’t'i iiariiliilly. ij. I’ltih. lUic'.. \'. .'5. 
P. 2-15. Jttly, 

Tlje fimlinjj in imtnan p:itl»>!o«y of iic-crosc.i l.nnner- 
hatis celts, ihfi rare, is tu>} aliofjether tinimown. Ca^es 
itavc lieeii icjrorltal, one in a severe ili:ih<-tic ehiht. Ino 
of Iiy{)crihyrt>i(Iis!ii with ulycostiria, ate! one in a iion- 
ciiahetir with loimr jmemnonia. The experimentai pto- 
ditctinn of seU-ctivo necrosis of the i'U-l.s with ensMimt 
dinhetc.s In the intravenous injection tjf alioxan nt rah- 
hits. mice, atitl rats Miejtest.s a mechanism for the 
•‘initial Oistnrinmee of tlw islet s\sicm which m:i> 
cvcntiiatc in dalietes mellittis,’' 'Jin: injection is fol- 
lowed hy an inititi! hyperjtlyccinia and a s\ihse<i«em 
hypoolycemia which may he fatal. Jloch- temperature 
i.s- very low. 

Tile nieelianism of prorhtetion is di-scus^ed with spe- 
cial reference to the view that ‘'it is determined hy e.s- 
cessive stimulation and functional over-activity of the 
insular tissue." The method i- presented as .n con- 
irihulmn to the armamentarium of the e.xperimcrit.al 
pathologi.st. — J. Gareia-fJller 


Mooiti,, i.; DcnUil dcpujincntniion in the rai 
(fliorhrm. J \\ .^7, 113, April, 19-13.) 

Hvidence I.s prcscnteil in fovor of tlie view ibi 
whitening o\ the tc-eth in rat.s may lie caused bv a de- 
riricney of either vitamin or vii.imir) F,. Rats ke.p! 
on a vitamin A vkTicient-y diet developed whitening of 
the teeth. 33 k-sc rat.s were divided in four eniinK. 
each grou]) receiving difftrent daily doses of vitamin *.\. 
.Mih-nigh the members tii e.ach group almost tiniform- 
ly increased ni weight, only the rats in jhe groap-- 
gtven l(i i ti. or more jier d.iy showed re^torairan of 
tcfth piginentatioii. 

'Du- color of the teeth was restored by ad:nini;traiisr< 
of vnamin K 

The aullior abo jiuints cnit tlie relatronship k-tueca 
vitamin .\ and vitambi K In the vitamin E dcfidenl 
animal' the vitamin A eoment of the liver was tmiad 
to he lower than in the vitamin E noti-ddicic-iit ntiimai-' 
— t ’. h'oderaro. 

MISCELtANEOUS 

15.vK.vt.ni, .Xt.KKRio .vsn ,I vcono Ihxx'z.vixix'. Ontfl;- 
ohilohis. {h'i'f . f.T.mr. .l/cif. .Irat'iUont, 57, P. •5S'5. 
1953.) 

Causes of pam in the nnibiiicuj arc considered. Pain- 
ful inflammation may re.siilt mini the presence o' 
foreign hodies. calculi, 'kin inclusions or .accuinuhtion 
of 'cbnm. Umhilical f.smlae capable of caustnjr pk’ 
may comimmicate with Meckel’.s diverticultiin or wit!) 
the bkidder throuqli the nraciiiis. Omphalalgia maj 
also he due to small benign tumors, or uietasta.se-s oi 
malignant tumors, [larticnlarly from the stoaiach. rin- 
alh . small nmlulical hennas are often overlirikcd 2«<t 
treatment i- directci! toward the .stomach, intestine, 
liver, or other vi'cera; 29 cases' were treated by nmP'- 
nhx'tomy, with guod results. — Courtesy Biological ■ 
'tracts. 
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A Review of the Role of the Biliary System In Atrophic Arthritis 

By 

HARRY GAUSS, M.D,* 

DENVER, COLORADO 


T hat the biliary system is related to atropliic 
arthritis in some patients is a matter of common 
observation ; but tlie mechanism of this interrelationship 
is a subject which is not so obvious. 

Our attention was focused on this subject by obser- 
vations of a patient in whom a cholecystectomy had 
been performed by reason of cliolelithiasis, who re- 
turned a year later to state that she was not only 
free from her digestive complaint but from her rheu- 
matism as well. The operation had cured both her 
gall bladder syndrome as well as Iier chronic atrophic 
arthritis. 

We have observed this phenomenon numerous times 
during the years, yet have hesitated to draw hasty 
conclusions from some scattered cases, bearing in mind 
that the coincidence of therapeutic results in a patient 
is apt to attract attention and may simulate the results 
of cause and effect. 

Our stud.es in this group of patients have been in- 
cidental to the study of patients with cholecystic dis- 
ease in whom the rheumatism was a coincidental ail- 
ment. In view of the wide spread incidence of rheu- 
matism. the study of any group of patients will con- 
tain a definite ratio of arthritic patients; also it must 
be borne in mind that relief from any severe bodily 
ailment as ch'olec 3 'stic disease is apt to be followed by 
some relief in every other coexisting disease includ- 
ing rheumatism, hence there is definite need for caution 
in drawing hast}' conclusions. Nevertheless there is 
reason to believe that there exists some relationship 
between cholecystic disease and atrophic arthritis in 
some patients. 

The study of any small series of patients, no matter 
how carefully observed, is inadequate to draw con- 
clusions from in a disease as wide spread as rheuma- 
tism is, hence we will approach the problem from a re- 
view of the literature. 

Definitions and Classification 
The terms “rheumatism” and “atrophic arthritis” arc 
employed in the commonly accepted sense in this article 
as well as in many other articles. Indeed it is diffi- 
cult to find exact definitions for these terms. Hench* 
states that the term “rheumatism” is admittedly a 
poor term yet remains the best word by which to refer 
to the group of diseases characterized largely by paitis 
in the joints, ligaments and muscles. 

The following classification of the arthritides was 
adopted in ‘1941 by the American Theumalism Asso- 
c^^tion : 

(1) Specific infccthius arthritis (organisms known) : 

(2) Arthritis of rheumatic fever: 

(3) Rheumatoid arthritis (synonyms: .atrophic. 

• Dfpirtmcnt of Mpdionc. Uni\rr<t:> of Colorado. 
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proliferative and chronic nons])ecific infectious arthriti>. 
Still's disease, Marie-Strumpell spondylitis) ; 

(4) Osteoarthritis (synonyms: degenerative joint 
disease, hypertrophic, senescent arthritis) ; 

(5) Arthritis of immediate traumatic origin: 

(6) Arthritis of gout ; 

(7) Arthritis of neuropathic origin (Charcot’s) 
joint ; 

(8) Neoplasms of joints; 

(9) Miscellaneous forms (or arthritis associated 
with other diseases). 

By atrophic arthritis i.s understood that form of 
arthritides called rheumatoid arthritis by the Ameri- 
can Rheumatism Association. It is a systemic disease 
chrou c in course characterized in the later stages by 
atrophic or wasting appearances of the joints and the 
muscles, combined with disturbances of other tissues. 
It occurs more frequently in women than in men, and 
commonly in the third, fourth and fifth decades of life. 
The chief symptoms are pain in the joints and dis- 
turbances in the locomotor system; also constitutional 
symptoms as fatigue, secondary anemia, loss of nni.scular 
power, disturbances in the nervous system, various 
gastrointestinal dyspepsias and often a toxic iin-ulve- 
ment of the liver. 

Biologic C onsidcrations 

Chronic arthritis is one of the most wide spread 
diseases known to man. It e.xists in all stratas of 
society and in all races. It c-xists in civilized man and 
in primitive man. It also exists in a wide range of 
mammals both domestic and wild, carnivorous and 
herbivorous. The disease in no sense can be regarded 
as having developed since man became civilized : it 
goes back as far as the history of man can be traced, 
and even before man’s appearance on earth. Direct 
evidence points to its existence in earliest primitive 
man; although without doubt the social complex of 
civilization has modified its pathology, symptomatology 
and clinical course. Further there e.\ists evidence in 
the skeletal remains of prehistoric monsters that 
arthritis existed among the great dinosaurs millions 
of years before man’s arrival on earth (Moodie)*; 
and man coming along in the evolutionary cycle ac- 
quired chronic arthritis .as an inheritance from his 
ancestors as an expression of theV conflict with their 
environment. 

A consideration of the universal distribution of 
chronic arthritis Iroth in m.an and in beast, civilized 
and primitive, domestic and wild, carnivorou'- and 
herbivorous, extant and extinct will moderate any jire- 
conccivcd prejtidices we m.iy h.ave on the etiology of 
the disease and assist us to take a broad biologic aji- 
proach to the problem. 

If rheumatoid arthritis is a broad biologic prob- 
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Iciu so is cholec 3 ’stic disease. Gallstones and infection 
of the gall bladder are known to occur spontaneously 
in numerous animals. Gauss and Davis® have reported 
their observations on 2067 slaughtered cattle coming 
to a packing plant in Denver in which the}’ found 
an incidence of gallstones in 1 percent of the animals. 
The Stones occurred in both sexes, although most of 
the stones were found in adult females that had been 
. jiregnant. Other forms of cholecystic disease which 
they observed are 1 ver abscess, fluke infestation, 
papillomatous nodules in the gall bladder, divert cula 
of the gall bladder, cholec 3 'stitis. 

Bactcriolog'c Studies 

The etiolog}' of arthritis is in anything but a satis- 
factory state today. In 1912 Billings'* drew attention 
to the importance of focal infection in systemic disease 
and immediately there poured forth a veritable ava- 
lanche of observations on the alleged etiologic import- 
ance of various microorganisms especially the strepto- 
coccus. Indeed at one time the streptococcus was con- 
sidered to he the “cause of all evil", rheumatism in- 
cluded. 

In 1916 Rosenow’’ a contemporary of Billings and a 
great champion of the pathogenic ty of the streptococcus 
reported a series of cultures on the bile obtained at 
operation in which fifty-five percent of the cultures 
were positive with the streptococcus predominating, 
while some* other organisms were obtained in lesser 
amounts as B. col', B. welchii. B. proteus and diphther- 
oids. In 1922 Drennan® reported his studies on 100 
specimens of operative bile. He did not find the high 
incidence of streptococci rejiorted by Rosenow. Dren- 
nan reported that the predominating organisms were 
B. coli and staiihylococcus. In 1924 Blalock" reported 
that 58 percent of his series of 270 specimens of opera- 
tive bile gave positive cultures in which B. coli, 
staphylococcus and B. typhosus were the predominat- 
ing organisms. In 1925 Johnson® reported his study 
of the operative bile in 100 patients in which he ob- 
tained 32 percent positive cultures with the strepto- 
coccus and B. coli predominating. Numerous other ob- 
servers reported their findings about this time with 
more or less similar results. In 1935 Hanssen and 
Ynrevich® made an exhaustive review of the bacter.o- 
logic studies on the bile and added their own study on 
104 patients with chronic cholecystitis in whom they 
made cultures not only on the bile but also the wall 
of the gall bladder, the cystic lymph node and the 
incidental calculi. They obtained positive cultures in 
33 percent of their 104 patients in whom they found the 
gall bladder to be the most frequent site of infection, 
even more frequently than the bile and other tissues. 
When infection was present they obtained a pure 
culture in 95 percent of the cases w.th the streptococcus 
and B. coli predominating and the following organisms 
in lesser frequency, staphylococcus, B. typhosus, B. 
welchii and B. proteus. Willard and Strawbr'dge*® 
believe that there is ample proof that the gall bladder 
may act as a focus of infection in arthritis. They state 
that various workers have reported positive cultures 
from gall bladder bile in from 19 to 54 percent of cases 
and from the wall in from 25 to 84 percent. Rehfuss 


and Nelson*’ state that in a composite review of 2,162 
cas^ of cholecystitis studied bacteriologically follow ine 
cholec}’Stectomy more than 45 percent yielded positive 
cultures from the wall of the gall bladder and more 
than 29 percent from the contents of the gall bladder.’ 
Judd and Hench'- state that in some cases cholecis- 
titis and arthritis may bear an indirect relationship in 
which both arise from some other primary focus They 
report a follow-up study of 46 cases of atroiihic arth- 
ritis in which cholecystectomy had been performed 
show.ng complete relief of the symptoms or arthritis 
in five patients, marked improvement in eleven patients 
and moderate improvement in eight patients. In ail. 
52 percent of these arthritic patients in whom the gall 
bladder had been removed showed some improvement 
in their arthritis following cholecystectomy. They 
conclude that when definite surgical indications for 
cholecystectqmy are present, it is justifiable to urge 
surgical intervention in the hope that the arthritis raa 
he defin.tely benefited. 

The bacteriological examination of the bile presents 
certain obvious difficulties, the chief one of which is 
contamination b}' the gastric and ora! contents. To 
avoid th’s difficulty, Twiss*® and his associates de- 
vised a special duodenal tube with an opening wliicli 
they encapsulated to prevent contamination. Employ- 
ing this special tube they studied a series of 120 
pat ents with biliary disease in whom indications 
existed for operative procedures. They obtained sterile 
cultures in 75 patients practically all of w'hich were also 
sterile at the time of operation ; whereas in 28 patient> 
they obtained positive cultures which also agreed 'vith 
the cultures made on the operative bile; while 17 
patients had positive cultures preoperatively and 
sterile cultures at the time of operation. IVith their 
technique they were able to confirm S3 percent of 
their preoperative cultural findings. They conclude,! 
that the gall bladder if diseased is frequently infected 
and as such can act as a focus of infection, and they 
believe that many patients with atrophic arthritis 
improve upon the removal of their diseased ^11 bladder. 

Peers’* studied seventy-one patients with arthritis 
both atrophic and hypertrrophic in whom he obsened 
that insufficiency of the gall bladder is a frequent oc- 
currence in the rheumatic syndrome. He is of tlic 
opinion that a gall bladder visualization should lie 
made in all patients suffering with chronic arthr tis. 

Etiology of Atrof'Iiic Arthritis 
It is still generally assumed that atrophic arthrim 
results from an infection of some kind, but the ideiititv 
of the specific microorganism remains undetemiinc 
The streptococcus Hridans and heniolyticus once 
strongly suspected have been acquitted b)"^ the observa 
tions of Cecil. Angevine and Rothbard’” who were 
able to produce experimental arthrit s with these 
isms, but they were also able to jiroduce similar )pe- 
of arthritis with staphylococcus aureus, pneumocorcu'. 
and paratyphoid A. Cecil’® concludes that the ui 
has come for a complete reialuation of the foca i 

fection theory”. . 

Virus like bodies have been observed and is < 
in the tissues and exudate.s of arthritic lc-ioii'. . 
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SchlesingcCf Signy and Amies,'' yet these have not been 
shown to possess the capacity to produce arthritic 
lesions. 

At other times a plenro-pncumonia-l.ke organism 
was described i)y Sabin,'*" Swift and Brown*” as the 
causative factor in atrophic arthritis, yet controlled 
experiments failed to substantiate the claims. 

One after another various organisms and viruses 
have been mentioned as the cause of arthritis, j"Ct one 
after another they were shown to be baseless claims. 
Twlay it may be said that there is no accepted etiologic 
cause of atrophic arthritis. Indeed Pemberton and 
Scull"” .state that there is no specific agent capable of 
identification by means now available tor direct exam- 
ination or growth on culture media which is uniformly 
found in arthritics, and it is only on indirect circum- 
stantial evidence that any specific microorganisms can 
be incriminated. 

Gironic arthritis however does produce certain def- 
inite changes in the body. These are pathologic alter- 
ations, humoral reactions and clinical e.xprcssions. The 
pathologic changes arc local reactions as inflammatmn, 
lymphoid infiltration, degenerative changes; the hum- 
oral reactions occur in the blood stream as antibody 
fonnation, formation of agglutinins prccipitins, fibro- 
lysins and increased sedimentation rate; the .sy.stemic 
reactions arc fever, leukocytosis, fatigue, secondary 
anemia, etc. The characteristic pathologic alterations 
are proliferative changes in the synovial membrane and 
marrow characterized by focal collection of lymph- 
ocytes also by subcutaneous nodules caused by collec- 
tions of IjTuphocytes about central areas of necrosis. 
All these point to an inflammatory basis of chronic 
arthritis; they suggest an infection hut do not prove 
it. Cecil'® suggests that the joints may not be actually 
infected; rather they become sensitized in some way 
to the products of streptococcal metabolism. 

Intcrrclailonship bchvccu the Biliary System 
and Arthritis 

The biliary system is interrelated with the problem 
of arthritis in two main ways, first there is a probable 
bacterial connection, second a metabolic relationship. 
The bacterial rclat'onship has occupied the center of 
attention in the past on the assumption that the gall 
bladder might serve as a focus of infection to the joints. 
An enormous literature has accumulated on this subject, 
with the various authors arguing the merits of their 
several techniques to insure the recovery of the projicr 
organisms from the biliary contents or the walls of the 
gal! bladder; and now it is beginning to be admitted 
that the specific etiologic organism of arthritis remains 
unknown. However these studies have not been in 
vain. Thej' have contributed much to the nature of 
cholecystic diseases. 

The theory that an infected gall bladder can act 
as a focus of infection for atrophic arthritis Is not 
being rejected; at the present it simply has not been 
proven either bacteriologically or experimental!}" ; al- 
though clinically the evidence seems to p'oint in that 
direction. This is a problem that remains to be clari- 
fied in the future. 


The metabolic rclationsh p between the biliary sys- 
tem and arthritis is the second relationship. Very 
much less has been written on this subject because it 
is stilt largely conjectural at this time. This metabolic 
rclat'onship is based on certain humoral and chemical 
phenomena which at present are only partly known 
and not measurable by instruments of precision. How- 
ever with improved chemical methods which are ad- 
vancing rajiidly, we can look forward to improved 
knowledge along these lines in the near future. 

One of the first and rather astounding observations 
on the metabolic relationship is the influence of jaun- 
dice on arthritic patients. One would expect that an 
arthritic patient would be made worse when burdened 
with the additional toxemia of jaundice ; yet the con- 
trary is true. When an arthritic develops jaundice, 
he tends to become symptom free of his arthritis. He 
loses much of the pain and swelling of his joints for 
the duration of the jaundice. Such remissions have 
been known to have lasted for three months. 

Obstructive jaundice results in toxic hepatitis. 
Because of this jihenomenon Hench* raises the ques- 
tion whether rheumato'.d arthritis is caused by 
some hypohepatia or hyperhepatia which becomes 
temporarily corrected during the jiresence of the 
toxic hepatitis. According to him this phenomenon 
proves that rheumatoid arthritis is not an inherently ir- 
reversible reaction. 

There is another possible explanation to this phe- 
nomenon, namely that incidental to the presence of 
jaundice, the liver elaborates some chemical into the 
blood stream which exercises a beneficial action on 
arthritis comparable to the relief which epileptics ob- 
tain in starvation acidosis where an ether-like radical • 
is elaborated from diacetic .acid which has a sedative 
action on the central nervous system. 

This interesting observation is of little help at 
present in the analysis or therapy in the metabolic re- 
lationsbip because for the present there is no known 
practical way to reproduce the effects of clinical jaun- 
dice. 

Jaundice is a very dramatic episode in the disturb- 
ances of the biliary .system, but it is only one of many 
chemical imbalances that can happen to the body from 
dysfunctions of the liver. When one considers the 
multiple chemical activities engaged in by the liver, 
the number of potential chemical imbalances are stag' 
gering. 

The liver we recall is normally engaged in (1) the 
synthesis of bile, (2) glycogen function and mainte- 
nance of blood sugar level (3) urea formation and 
excretion, (4) storage and .activation of fats, (5) iron 
metabolism, (6) detoxifying function for many avastc 
products from the bowel and other noxious substances 
and the conversion of some of these into etheral sul- 
phates and their subsequent excretion, (7) bactericidal 
action on intruding bacteria, (8) excretion of choles- 
terol, (9) blood and iron reservoir, (10) part of the 
reticulo-endothelium system, (11) interrelationship in 
the endocrine system, (12) etc. Any one or any com- 
bination or these functions may become impaired and 
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inmlurc n riiniiiui! iinluhtncr jin ! jnurliirr reiiKtu- 
(■DtTtH ill tlir ho.ly. 

Our lalionitniy tests fm liver I'tniriinn are exlrenidy 
ri'iuie today. Cliolery^toiirajiliy K Ua- best test we have 
lor liver fiitu'i.nii, Exaiiiiimtio)) of the removed bile 
is fjfTod; the irtfcus liiiU,'; test is heljifitl at times, htil 
it Usually tidl' us wliat ae already Know tdiiiirally. 
■f'lu-re are imiiieimis rhtmieal tests’ as the Van den 
Uerttli lest, the y.ilaetci.se test, v.irimis dye tots, etc,, 
hii! these hiae a rather limilrd ii'e elirtfrally. There 
is no w-nv to iitea'tire tlu llotv of h,!e into the iute.-tint 
under h.isir conditions, 'riiore is no way to measuic 
the chemical imhalanre.s of the ti\<i in a ]K-rson who 
ou-rhmdens it wiih e.Kres, fond, or .a h.adh’ Inlanccd 
diet t»r a dtTirictii-y diet or an excessively (;rc,isy nical. 
Then- is no iiSstniineii! of ju'ccision to ineasutc the 
'imoiml of hilionsness roin}i;.aincd of hy ,i fsaiicnt, vet 
all thise .are rhemictil imhal.ince.s wliieli af/cei the body. 

Jh'ncid smses ('.iK'norknUy that it l.ahcs .sointthinp 
more than an hnVcnal fixnis to urorUice artinitis. C. H. 
ilrowii"' has ob-erved focal infection m fA percent of 
AV,) psychiatric patients none of whom had arthiitis, 
kccetilly S( lye” * ,-iiid his ass,k..i;iies have opciitd a 
new line of itivcstipation by observing that experi* 
inetitally in liic rat an overdose of desoxysorticos- 
toroiio acetate produces pnhurthritis which Uistolo;;!- 
lally resembles that .'ten in ncnle ilietiiiwtir fever, 
uliich nccorflint; to him rccm.s to indicate that the 
fitirena! cortc-x ma\ pl.ty an import, -mt role in tlic path- 
tijp'nesis of rhenmnt c fever. 'I'liis work i' e.xircinely 
interesting iti ojicnin*,' a new anydc to the metabolic 
concept ill (he ctiohiyy of arthritis It fs extremely 
useful in 'liiflitifj the cciifer of attention from focal ttn 
feeiion to the metaliolic criiccpt. However later it may 
be sboun that the two tomepis are interrelated, 

Dktrnw.sii! of HUtory iTisrasc 
Tlte im])lieation that disturbances iu the biliary sys- 
icni arc involvcrl in tlie patlioficncsis of atrophic arth- 
ritis demands that we rccoirmVe those disturbances 
in the liver. 

Considcrahlc progress has been made in the recog- 
nition of gtdl hladdor jiathology, while many disturh- 
anct-s of tlie liver remain a mailer of clininil iiuerprc- 
lation witliOtit beiielit of precise tliagnristic methods. 

Theie are now available four main methods of in- 
ipiiry into biliary tltseases. TIie.se ‘arc: (I) clinical 
signs and symptoms, (2) nutritional analysis, (2) 
cholerystograjiby, f-H laboratory methods, particularly 
the examination of the bile. 

(.'linical signs and .symptoms include the nianifcsta- 
tion.s of tiili.'iry colic and gall hladder (lyspcpsia. IJili- 
ary col’c is pathognomonic of cbolclilhiasi.s subject to 
confiniiation by differential diagnosis. Gallbladder dys- 
jicpsia is suggC'tcd by flic .syndrome of “fair, hit, forty 
and bdehing ga.s"; also by fuliics.s in the ciiigastrinm 
after meals, intnlciancc for certain foods as onions, 
cabbage, radishes, caul flower, etc.; flalulcnee, coated 
tongue, constipation, bitter taste, biliousness, etc. 

Nutritional analysis is a distinct analytical method, 
and a very useful one in the hands of tr.ained oliserv rs. 
'Phe i-atiut stldoni volunteers nutritional information 
U must be ascertained. Many patients do not know 


whctlier the met tlint they arc eating U an adoju.ae <li.t 
or not. .Some patients have a negligible app.-eciatio,, 
or vM-n a contempt for the piincjilc; of a bhnmj 
diet, and few [aiionts I are any appreciatun at all of 
their ('icrgy ■te .'i a-> iiifl.u-nced hy the (li-abling in- 
finenecs of artfiritis; while too often the ajipctite ami 
the pocket honk are the sole criteria' for the loo-l 
intake. 

t holecy stogra{ihy is at (iresent the most exact d ag- 
iiosii’c procedure we have for ulitaining inifirmation 
concenimg tlie morphology ami function of the gal! 
hladder. In the diagnosis of gedl stones it is .sur- 
pii'ingly accnraie, only the smallest gravel now ewapo 
detection and only when there arc a few of tliuii 
Gniiccvstograpliy also gives .nformatioii as to the -io., 
sltajic, coniignr.ition ami alterations in contour. Thf 
Pilling and emptying time and ability to concentrate the 
dye gives vabialile iniorniatioii .as to its hehavroi. 

NViri-visii.a/ixatfori indicates a severely di cased gr.ll 
bladder: poor vismahVaiion indicates impaired func- 
tion, likewise delayctl filling .and oniplyitig tune aic in- 
dicative of disitirlicd fnnciion. 

Hxaminalion of the b'-le remove,! by the Lyon met! mi 
i- helpful in evaluating the degree of impaired func- 
tion or the presence of tnfcclio.i. W'ill.ard and Str.nv- 
britlgc’" coiisitlcr the following signs ind cativv ui 
gall bladder disease; namely itie absence of B Idle ol 
l.j’on. the presence of bile stained miiciis, ptis celb, or 
coiiiiimar c[)itlidiiim, tlie presence of caiciiim. bilirubin 
Iiignicnt or clmlestcro! pignum. 

Trcotiih'iil of HUiary Disrate 
Tlie trc.'iUiient of a diseased gall bladder in the 
presence of arthritis is not materially difTcreiit than it 
wonhl be witbimt the cnmplicatiiig nriliritis. 

The writer is thoroughly in accord with ojiinion c.v- 
prc.s^cd hy Judd and llcuch'- vvho have st.aied that 
when .surgical indications exist for cholccy^tectmiiy, 
there i.s reason to helieva' that the arthritis will Ix’ 
definitely lienefiicd In the removal of the gall bladder. 
.Vtiineroiis observers hav<‘ recorded that the rciiiuvai! 
of a focus of infection in .some patients is sufticient to 
swing the halance toward recovery. This observation 
has been jiretiy well csiablislicd clinically in sp-te of 
the lack of proof of a sjiccilic ctrologic factor in atrophic 
arthritis. 

However just what constitutes the indications for 
clioiccystectoniy is .a matter that is subject to wide 
iiitcrprclatioii. For our part we have been conserva- 
tive iu wliat we consider to he “indications'. We con- 
sider tlie following to be indications for cliolecv stcciouw • 
(1) cliolclithias'.s giving rise to svmptoms, or com- 
jdicated by arthritis or other disease, (2) a non-v.sual- 
ized gall bladder which does not respond to treatment. 
(3) a per.sisteiit gall bladder dyspepsia after tre.atmcnt. 

Medically iiiucli can lie done to improve the wdl 
he ng of the patient with gtill bladder disease win 
without arthritis. In our c.xpericncc some p.atients 
have shown as gratifying an improvenient bi a cqna e 
uieilical iiiauageniciit as hy surgical procedures, e 
.sides il is the last hope for the cliolecystcctomizcd 


patient. 
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pBy>io!oijy v>f t!u' iracl by wiiaicvt-r nu-tiu'cls it 

can, Tlicn- is no specific cure, ncitluT is tliere any 
siiccific diet lor Uic coinplicatini; artliritis. It con- 
.siders in the fir.st place, the nutritional i etiuiretneuls of 
the jtatient. Many jiatients with biliary dyspepsia 
nianifesl nutritional imbalances. The arthritic often 
iurther restricts his nutritional needs by his enforce 1 
curtailment of activity; so that his actna! caloric needs 
arc often less than that of tlie average person. Any 
intake of food above the nctnal rcquircinent simply im- 
poses a needk'sN burden on the digestive tract, (lie 
liver and gall bladder included. So in tbe first jilace. 
the energy needs ^if these patients are u-nally placed at 
1RK> to 22(X1 calories, seldom aho\e tb'.s figtirc. If 
the patient is obese, it is further reduced to 120!) 
calories. 

h is amar.ing liow yften we encoimter a cliolecy,-.tee- 
tojnired oliese person who tells us tbni be has been 
told to cal any tunouni of any kind of food that he 
de.sires as tbe cholecystectotu}’ bad cured him of till of 
his ironblcs. 

Tile foods considered to be digestive irrtaiU- as 
coffee, onions, cabbage, etc. tire removed from tbe 
diet or at least markedly u-stricteil. In<iuirv is made 
inni the history-of allergy, tnid foori of bigli allergy in* 
tlex are likewise removed from the diet as slicll fi.sb, 
chonilate. etc. A c.nrehilly balanced diet is then plan- 
tied which stqiplics the Ivisic needs of jirotein. fat. car- 
bohydrates. minerals, vitamins and rough, age. The 
energy needs of the person nie not exceeded. This 
diet, i.s' not a fixed diet. It is made elastic liy tlie 
varving demands of the jiatient h\ such conditions as 
age', weight, nutritii'nal status, allergic manifestations, 
fever, infections, cardiac disease. tirieriosckTosis. achy- 
lia. etc. 

Therapeutic hibary drainage has a definite jilacc 
of value in the manageim-m of these patients. 1 he 
popularity of this procedure has swung from otic 
extreme to the other. At first it was employed ex- 
teusivelv, then when it failed to cure .a lot v)f cliroiiie 
infected" gall bladders it was di.scardcd as tried and 
found wanting. Nevertheless it seems to the writer to 
be just good coninuiu sense to remove infected bile 
periodically from a di.seased gall bladder in tbe same 
s])irit that one removes infected urine from the urinary 
Idaddcr periodically. 
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Cholagugucs have a useful place as these ])roniote 
tbe free How of bile and ass’st in tbe drainage of tbe 
gall bladder; also they definitely enhance the well be- 
ing of the iiaticnt, besides being of definite help in 
the particular type of constiixition suffered by many of 
these p.Ttiein.s. Elsewhere we-'' have discussed this so- 
called “biliary constipation”. 

Physiotherapy. partienlaiTy .diathermy treatments to 
the gall bladder, lias been ob.served to be helpful in 
some jiatients. 

Tbe .systemic treatment of arthritis is employed as 
indicated, but tbe discussion of this is beyond the scope 
Ilf tb s pap-jr. 

.SL’M.MAKY 

1. TTie biliary .system is related to tbe mechanism 
of atrophic arthritis in some patients. 

2. The mechanism of this interrelationship has not 
been fully analyzed. 

d. TTiere are two ]n-obablc interrelationships (1) 
bacterial. (2 i metabolic. 

•I. .-\tropbie arthritis is a universal disease existing 
both in man and beast, both wild and dome.sticatcd, 
carnivorous and herbivorous, civilized and primitive, 
extinct and e.xtaut ; beiice any approach to tbe prob- 
lem must be along broad biologic line.s. Cbolccysti • 
disease is likewise a broad biologic problem. 

5. The etiology of atrophic arthritis is unknown to- 
day. ahlioiigh it is commonly considered to be an in- 
fection originating in foci elsewhere in tbe body ; yet 
focal infection alone does not produce atropine artli- 
riti-. 

6. Hacteriologic siiidic-- of the bile and gall bladder 
in clinlecysiic disetisc .--how that aliont one third of 
ibe.-e yield pathogenic bacteria. 

7. TTie mccliani.MU of the beneficial effects of janii- 
(lice on arthritis is unknown' and requires study. 

8. Methods of .study in ebbleeystic disca.s'e with or 
w thout complicating arthritis arc (1) clinical mani 
festatinn.s. (2) nutritional analysis. (.T) cholecysto- 
graphy, (4) laboratory methods, especially the e.xam- 
inatinn of the bile. 

y. Clinically the medical management and the surgi- 
cal removal of the diseased gtill bladder is frequently 
followed by marked relief from tlie symptoms of arth- 
ritis. 

10. This subject requires furtlier study. 
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Enzyme Treated Milk in the Dietary Management of Patients with Peptic Ulcer 

By 
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M ilk is the food which best answers the require- 
ments of the patient with peptic ulcer. It is free 
from substances (extractives) that stimulate an ex- 
cess acid secretion ; its carbohydrates are easily digest! 
ble; its proteins call forth the least amount of acid; 
its fats are well tolerated; and when given in moder' 
ate amounts and properly modified, milk quickly leaves 
the stomach. Without some modification, ordinary pas- 
teurized milk is poorly tolerated by many ulcer pa- 
tients, particularly by those with a high degree of 
hyperacidity. To attain its maximum therapeutic 
value, milk has to be modified for the individual 
patient. Some tolerate it better raw, others when it 
is boiled. Some are more comfortable and do better 
with whole milk, others with milk and cream mixtures, 
and still others prefer skimmed milk. In some in- 
stances, dilution of ordinary milk with Vichy water, 
lime water or other mineral water is helpful. Fre- 
quently a modified milk, peptonized milk, soft curd, or 
malted milk, can be taken when ordinarj' milk dis- 
agrees with the patient. At times a fermented milk 
(Koumiss, buttennilk, etc.) is better tolerated than 
the usual pasteurized product. Fermented milk, how- 
ever, is rarely advisable as part of a peptic ulcer diet 
because of its increase of gastric acidity in an already 
highly acid stomach. 

Wlien ordinary milk is not tolerated, the provision 
of a satisfactory substitute is often difficult. The multi- 
tude of milk modifications that have been proposed 
and are being used with variable success attest to thi.s. 
Frequently modified milks differ so much from ordi- 
nary milk in chemical and physical character that 
they do not act as good subst'tutes. The fermented 


t From th« Department of Therapeutics and the Gastto Intestinal 
amic or the Cook Count> Hospital and from the Departm^ts of 
Internal Medicine and Pediatrics of the University of Illinois CoUeKe 
of Medicine, C^tcagto, III. « . e i i- r- 

This study was aided by a grant from the American Seal Kap Uorp . 

mdk. fM-rfecied jointly by the Ameri^n Sea! Kap Oirporation 
and the Armour Laboratories, is marketed as soft curd milk produced 
by the enrjlac Proceaa" or under the trade name ot Enrylac 
Submitted Feb. 19, 1944. 


milks, especially, are undesirable because of their added 
acidity. Recently, an enzyme treated inilk^ has been 
introduced as a satisfactory substitute for ordiiian 
milk, for drinking without further modification.* Gl) nil" 
and Blatt and his associates''’ have reported upon its 
use as an infant food. This enzyme treated milk, 
Enzylac, is prepared by the addition of a pancreatic 
proteolytic enzjTne to fresh, market in'lk, before pas* 
teurizatron. It retains the taste, appearance, the min- 
eral and vitamin contents of ordinary milk. It differ 
from ordinary pasteurized milk in that when acted upon 
by gastric juice, a soft, friable curd of low tension re 
suits, which is rapidly digested and e.xpelled from the 
stomach. These soft, smaller curds of the enzjnie 
treated milk, in contract to the harder and larger curd: 
of ordinary milk, cause less peristaltic activity and t!ni« 
reduce the mechanical burden of the stomach. Since 
excellent clinical results were obtained from feeding 
this enzyme treated milk to the infants in the Children's 
Division of the Cook County Hospital, it seemed de- _ 
sirable to investigate Enzylac as a substitute for ordi- 
nary milk in the dietary regimen of peptic ulcer 
patients. 

Material and Method 

1. The study of the enzyme treated milk was con- 
ducted in two phases. The purpose of the first phase 
was (a) to determine the comparative efficacy oi 
enzyme treated milk and ordinary milk as acid modi- 
fiers, and (b) to compare their curd formation hj' 
measuring the size and amounts of curds left in tin 
stomach one hour after the iugcslfon of 200 cc. o 
enzyme treated milk and of ordinary miik, respective)). 

2. The second, phase of the investigation was cs-cn- 
tially the clinical observation of tlic subjective and ob- 
jective effects of enzyme treated milk fed to ulcer 
patients, who had siiown a poor tolerance to ordmaf) 
pasteurized milk. 

Twenty-four hospitalized patients, from 24-60 years 
of age. with active peptic ulcer, ivere studied. On i 'C 
first day of the investigation, a Rehfuss tube 
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passed into the stomach of the fasting patient and the 
stoinacli contents aspirated, measured and tested for 
free and total acidity with Topfer and phenolphthalein 
reagents.* Aspirations were repeated at fifteen minute 
intervals, and the specimens titrated for free and total 
acidity. The results obtained were plotted as a curve. 
Aspirations were performed for two hours (S speci- 
mens) or until no more gastric juice was obtained. 

The following day, the tube was again passed, the 
fasting juice aspirated and tested, and the patient given 
a test meal consisting of four arrow root crackers 
and 200 cc. of water. The gastric contents were aspir- 
ated every fifteen minutes and the specimens titrated 
for free and total acidity. On each of the succeeding 
four days, 200 cc. of ordinary milk or 200 cc. of enzyme 
treated milk were used as the test meal and the aspira- 
tions and titrations were carried out as before. The 
curves of both combined and free acidity were plotted 
for comparison. 

Some of the same patients were used for the investi- 
gation of the curd formation. In this procedure, each 
patient was first aspirated and then received 200 cc. 
of either ordinary milk or of enzyme treated milk. At 
the end of one hour, he was placed on his left side, his 
head inclined downward, and his stomach aspirated. 
The aspirated gastric contents were measured, their 
gross appearance and the amount and physical char- 
acteristics of the curds, i.e., size and consistency re- 
corded. 

For our clinical phase, we used peptic ulcer patients 
who tolerated ordinar)- milk poor!}-, as evidenced h\- 
complaints of nausea, epigastric distress, belching 
and/or bloating following its ingestion. These patients 
were given enzyme treated milk instead of the usual 
milk and cream mixture, and were then quest oned 
daily about their symptoms. As tlie study progressed, 
other than ulcer patients who tolerated ordinary milk 
jioorl}" were included in this study. More than one 
hundred patients, about one-half of them with pepti ■ 
ulcer, were observed. 

Results 

The results of the tests in Part 1 are shown by 
Graphs 1, 2 and 3. From them it is apparent that the 
averages of the free acid values were lower after enzyme 
treated milk than after ordinar}^ milk. Moreover, what 
is even more important is that the average combined 
acidity was definitely higher after enzyme treated than 
after ordinary milk. Enzyme treated milk caused a 
lower free acidity in 28% xif cases and a greater com- 
bined acidity in 40% of cases. Moreover, it was ob- 
served that the acidity curves of Enzylac were 
“smoother”, i.e., had less “valleys” and “peaks" than 
the curves of plain whole milk. 

The results of the curd experiment confirmed the 
observations of other investigators. In 70% of the 
cases the curds of the enzjTue treated milk were smaller, 
softer, more friable and tended to float on the sur- 
face of the aspirated gastric juice. The intimate mixing 
of the enzyme prepared milk with the gastric juice was 
ev'ident from the milku' appearance of the aspirated gas- 

• The acidity of a small number of cases was determined as to pH 
value uith the potcnttomctcr. 


trie contents obtained following the ingestion of Enzv- 
lac. In comparison, the curds of ordinary milk were in 



most instances larger, harder and lying at the bottom 
of the glass container, while the aspirated gastric juice 
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was only sliglitly opaque; an evidence that ordinary 
milk did not mix with gastric juice as well as did 
that which had been enzyme treated. 

ixz 
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Most of the patients with symptoms of intolerance 
to ordinary pasteurized milk were able to take enzyme 
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treated milk without discomfori. The many and varia- 
ble syniptoni>s of milk intolerance began to disappear 
within a few days and the patients l)ecanie less com- 
plaintive and more energetic. Frequently, enzyme 
treated milk gave relief wlien otlier modified milks 
(soft curd, or malted milk) failed tu do so. 

Discussion 

There is no controvcr.sy about the necessity of a die- 
tary rcgimeii in the treatment of peptic idccr, although 
there is quite a variance of opinion as to the most 
effective anedicinal treatment. A perusal of the litera- 
ture on the treatment of pept'e ulcer reveals, how- 
ever, that until recently some of the dietary regimens 
were either too strict or too cmjn’ric and for these rea- 
sons have been gradually discarded. In the past few 
years, following the advances in our knowledge of 
biochemistry, nutrition and dietetics, the principles and 
basis tor the dietar}* treatment of peptic ulcers have 
been better understood. Treatment has improved with 
the intelligent application of this knowledge. 

The main object of the dietary regimen in jjeptic 
ulcer is to furnish a variety of foodstuffs which bring 
about local conditions favorable to the healing of the 
ulcer and at the same time, furnish adequate nourish- 
ment. Such food.s must be easily digestible, and cause 
a minimum of gastric activity. They must reduce gas- 
tric acidity by preventing excessive secretion, and (2) 
by combining freely with the gastric juice as secreted. 
These food substances should be so combined that 
fliey contain adequate amounts of proteins, carbohy- 
drates and fats in the proper proportions. Finally, 
the diet must be planned to contain an adequate amount 
of the essential minerals (iron, calcium, phosphoru.s, 
potassium, sodium, chloride) and an excess of vita- 
mins. A diet thus arranged, limits further damage 
to the stomach and reduces to a minimum any dis- 
turbance of the processes of repair. 

In planning an ulcer diet, one should not have in 
mind primarily the chemical angle, i. c., the acidity 
decreasing or combining power, but the physical nature 
of the foodstuffs and the manner of their serving must 
be considered. The diet should be so planned that 
besides decreasing the acidity, it will also reduce motor 
activity of the stomach. To accomplish this, the con- 
sistency of the food must be such that it will pass out 
of the stomach with a minimum of effort on the part 
of this organ. 

Large food particles, when forced aga'nst the pylorus, 
will irritate it, lead to an increased activity of the an- 
trum and increased peristalsis of the entire stomach. 
Food in a fluid or semi-fluid state passes rapidly from 
the stomach. Foods which, when ingested remain 
fluid or semi-fluid, limit the motor activity and thus 
fulfill a therapeutic ind'eation. 

Of the various foodstuffs, carbohydrates (if taken 
in an easily assimilable form) remain relatively a short 
time in the .stomach. Proteins remain longer and fats 
the longest. A mixture of the various foodstuffs re- 
ma'ns in the stomach according to their proportion. It 
has also been shown that the fluid parts and softer 
foods leave the stomach first ; the solid residue is ex- 




■ ... 1 contractions of the stomach to 

expel this residue are frequenth- coincident w.th flic 
onset of post-prandial ulcer pain. Based upon this 
observ.-ition, it has been suggested that this muscular 
effort (tension) may be as much responsible for the 
pain of gastro-duodenal ulcer as the high free Indro- 
chlonc acid. ^ 


Since milk and milk jiroducts form an important part 
of the dietary regimen of a peptic ulcer patient, the 
management of such an ind vidnal becomes a difficult 
task if an intolerance to ordinary pasteurized milk is 
present. None of the prevdous milk niodification- 
wlnch have been produced for use in tin's condition 
have proved tin formly successful. It was, therefore, of 
more than academic interest to test an enzyme treated 
milk as a substitute for ordinary milk in the treatment 
of patients with peptic nicer, especi.ally since neither 
the nutritive value nor the mineral content of the nev 
modification were decreased although the protein was 
denatured and the physical character of its resultant 
curd changed. 

Ihe beneficial effects of this enzyme treated milk 
may he attributed to both its chemical and physical 
properties following its admixture with the gastric 
juice. Under the fonner, one must include mainly 
its tendency to increase the combined and decrease the 
free acidity. This is of value if one considers tlr 
acidity .as a factor in ulcer pain. Its transformation 
into small, soft curds, which leave the stomach rapidh^ 
make it a good nutritive substance for ulcer patients 
because this property minimizes the peristaltic actiu'ti 
of the stomach and tluis reduces tension, which by some 
is cons'dered the cause of ulcer pain. Furthermore, 
kcejiing in mind some of the theories on food allerg)’, “ 
one might attribute the beneficial effect of Enzylac in 
patients with milk intolerance, to its preparation with 
a pancreatic concentrate high in tryptic value. 

Enzyme treated milk, however, should not be con- 
sklcred only a milk substitute in patients with peptic 
ulcer who do not tolerate ordinary milk; it should 
rather be considered as the ideal milk for most ulcer 
patients. Both the secretorj’ and motor phases of gas- 
tric activity in peptic ulcer are beneficial by its use. 
From the reports in the literature and our own obser- 
vation, enzyme treated milk seems to meet the require- 
nicnls of a good food for peptic ulcer patients. 


Stnuiiiar\’ and Conclusions 


. Milk fulfills the requirements of an ideal food for 
ulcer patient. In many instances, however, ordi- 
V pasteurized milk is not well tolerated and modi- 


2. A recently introduced enzyme treated milk, Euz)- 
lac, possesses the same nutritive value and minera 
content as ordinary pasteurized milk. It, however, has 
the advantage over the latter in that it causes a lug ler 
combined and a lower free acidity, and in that softer, 
smaller and more friable curds result from its ingcs 
tion than follow the intake of ordinarj’ pasteurized 
milk. Tlie friable curds of Enzylac are expelled more 
easily from the stomach than the tougher cures o 
ordinarj’ milk. 
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3. Enzyme treated milk is well tolerated by some 
patients who have an intolerance to ordinary milk. 

4. Becan.se of its chemical and pln-sica! properties, 
enzyme treated milk appears superior to ordinary milk 


in the dietary regimen of peptic ulcer patients. 

^ 

Misses E. A. Adles, E. Redding and N. Ewing were 
helpful in the preparation of the graphs for this manu- 
-ccript. 
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The Influence of Phenolphthalcin Ingestion on Red Blood Cell Resistance 

to Hemolysis 
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T he literature on pheiiolphthalein for a few years 
after it was introduced as a laxative contains sev- 
eral references’’ ■* stating that hemolytic and bleed- 
ing phenomena occasionally follow the ingestion of 
pheiiolphthalein. Some of these references were quoted 
so often that it made it appear that hemolytic processes 
are a common occurrence after pheiiolphthalein. 

Surprisingly, such reports became less, the larger the 
use of the substance. However, a few years ago such 
a report appeared which was later found to be ground- 
less;*' and quite recently the question arose whether 
the administration of phenolphthalein to patients re- 
ceiving sulfonamides might not be productive of heiiio- 
h’tic phenomena. 

In our investigations on the action, absorption and 
el’mination of phenolphthalein we failed to observe any 
hemolytic action on normal individuals or on patients. 
Furthermore, in view of the recent finding that phtalic 
acid is the active principle in the synthetic vitamin K 
preparations, the opposite would be expected.** Never- 
theless, a study was planned to determine whether 
hemolysis of red blood cells or bleeding is more likely 
to occur when animals received phenolphthalein and 
sulfanilamide together. 

t From the Departments of Internal Medicine and Pharmacology and 
Therapeutics, University of Illinois College of Medicine and from the 
Department of 'nierapeutics and the ^ Gastro-Intcstmal Oinic of the 
Cook County Hospital, Oiicago, Illinois. 

Submitted May 15, 194*1. 

Aided by a grant from Phenolphthalein Research, Inc. 


Method 

A small number of rats (19) from a similar strain 
were used. Five animals served as controls; three 
were put on the usual rat diet containing 2% white 
phenolphtlialciii ; two on a similar diet containing 2% 
yellow phenolphthale’n ; three on a similar diet con- 
ta'ning 2% sulfanilamide; one each on a similar diet 
containing 1,% sulfanilamide and 1% phenolphthalein, 
and 1% sulfanilamide and l.% yellow phenolphthalein 
respectively ; two each on a similar diet containing 2,% 
sulfanilamide and 2% phenolphthalein, and 2% sul- 
fanilamide and 2% yellow phenolphthalein respectively. 

After thirty days, two controls, one rat on 2% sul- 
fanilamide, one on l.% sulfanilamide and 1% phenol- 
phthalein, one on 1% sulfanilamide and 1% yellow 
2% phenolphthalein and one on 2% sulfanilamide and 
2% yellow phenolphthalein were sacrificed and the 
blood tested for resistance to hemolysis. 

.After forty-two days, one of the controls, one rat on 
2% sulfanilamide, one on 2% sulfanilamide and 
2% phenolphthalein and one on 2% sulfanilamide and 
2% yellow phenolphthalein were sacrificed and the 
blood tested for resistance to hemolysis. 

After sixty days, two controls, one rat on 2% sul- 
fanilamide, one on 2% sulfanilamide and 2% phenolpli- 
thalcin, one on 2% sulfanilamide and 2% yellow plie- 
nolphtbalein and one on 2% yellow phenolphthalein 
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were sacrificed and llic blood tested for res’stance to 
hemolysis. 


Fig. 1 



f he resistance of the red cells ^^as tested by de- 
termining ^ the erythrocytes’ resistance to sapenin 
liemolysis in the form of a time dilution curve at 37° 
C, 

In a few the resistance to hyptonic hemolysis was 
also tested. 

JipsuUs 


fhere was no difference in the time of hemolysis 
hetween the red cells of the controls and those of rats 
receiving 2% phenolphthalein or 2% yellow phenol- 
phthalcin (Fig. 1). 

The red blood cells of the rats receiving 2% sul- 
fanilamide, 1% sulfanilamide and l.% phenolphthalein, 
3 % .sulfanilamide and 1 % yellow phenolphthalein 
(which were sacrificed at the end of thirty days) 
hemolyzed within neatly half the length of time that 
it took the red cells of the controls to hemolyze. The 
red blood cells of the rats which received 2% sulfanila- 
mide, 2% sulfanilamide and 2,% phenolphthalein, and 
2% sulfanilamide and 2% yellow plienolphthalcin 
hemolyzed in much less than half the time that it took 
the red cells of the controls to hemolyze. In fact, 
the red cells of the rats receiving sulfanilamide 
hemolyzed almost within half the time in comparison 
with the control animals (Fig. 2). 

When the resistance of the red blood cells 
tested to hypotonic .sodium chloride solution, only a 
slight difference between the red blood cells of the 
controls and those of the rats receiving the var’ous test 
substances was found. 

One patient becau'-c of chronic constipation was 
given phenolphthalein (0.3 gm.) daily for four weeks 
There was no apparent difference in the time dilution 
cun'e of his cells to those of a normal control (Fig. 3). 


Pffi Cgll Oc^iSt^nCC _T tmc ??_ .Ci.* 

. Co l*i Svff 9 nHtm dayi) 

- On 2% end 2% Vft«lc PE*yno»pnth3ifin 

- On 2% Sutfanilimldc and 2 % ytttow rln 

, - ■ — Norma* Control 



I n days » I 

} rrrviCH»5 30<Jays oniVoach' 




Jol’R. D. D. 
$i-rTKMt>E», 19J» 


The Influence ok PuENOLPiiTiiALniN Ingestion 


281 


Discussion 

From tlie above experiments it appears that phenol - 
{jhthalein alone, when given to rats for thirty to sixty 
days, does not cliange the resistance of tlieir red 
blood cells to .saponin hemoly.sis. However, if rats 
are given 2f/c sulfanilamide for the same period of 
time, the resistance of their red blood cells to .saponin 
hemolysis is markedly diminished. Similarly, if rat-s 
are given mixtures of either i^'/o sulfanilamide and l^o 
phenolpthalcin or yellow phenolpthalein ; or m'xturcs 
of 2% .sulfanilamide and 2% phenolphthalein or yel- 
low phenolphthalein, the resist.'ince of the erythrocyte' 
of these rats is also diminished about as much as when 
sulfanilamide alone is given. There is no increased 
hemolysis so there is no synergistic eflect. 

It is therefore concluded that the decreased resistance 


to saponin hemolysis of erythroctyes of rats fed sul- 
fanilamide and phenolphthalein m.xtures is due to the 
sulfanilamide. This conclusion seems warranted also 
because of reports in the literature'®- " and of othe ■ 
experiments which failed to show an increase in uri- 
nary urobilinogen following prolonged phenolphthalein 
ingestion but did show it after sulfanilamide ingestion. 

Stun limy 

The resistance of erj'throcytes of rats to hemolysis 
by saponin is decreased when these' rats are fed sul- 
fanilamide alone or sulfanilamide mixed w.’th pbenol- 
pbthalcin. The feeding of phenolphthalein alone to 
rats does not cause any change in the red cell resist- 
ance. Hence, any hemolysis that may occur in subjects 
receiving both sulfanilamide and phenolphthalein is 
due to the sulfanilamide. 


Fig. 3 


Rtd Cell Rgsistaticf t o S.ipor>in Tim e. Dilution Cuj;yg_5_ 7° C . 

— — = Patient on Phenolphthalein CW.W.). 
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The Secrelion and Excretion of Bile in Relation to Constipation* 
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11. A. Xii,GUI(;.\N', M D., Ph.lj, 
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T liL secretion of bile has been studied and ^yr.tten 
about for over 2000 years. It still remains con- 
fn-ied, and not well understood. 

IlorrnlP bus stunniavized the views held and work 
dfinc on bile up until 103/. He Quotes 2177 references, 
which indicates the t!Toronj;hneis of a study which 
occupied iiim for over fifteen years. “iVt in the last 
paragraph he says*. “Tlie pr.nrary purpose of this 
hook has been to state and correlate experimental 
work that has been done, and to point out the great 
need for further e.vperimcntal inve.stigation and clinical 
observation.” 

Most .students will agree with him when he says: 
■‘Methods of inve.stigation which s mulatc as nearly as 
possible the eonditions normal and pathologic found in 
the human are quite necessary. When these are de- 
veloped and carefully controlled, and chemically pure 
'■uhstances are used, we may he able to discover facts. 
Indirect, inadequate, faulty, and jisoudo-scicntific work 
ahiiost obscure the entire horizon in th's field.’’ (pag 

Bile is both a secretion and e.xcretion. A secretion 
i.s necessary for normal pin siological processes. An 
e.xcretion is a waste product, wliicli if not eliminated 
may he to.xic. Admin stcred bile is largely excreted. 

The volume of bile normally .secreted I>y man in 
24 hours is estimated between 530 cc. (Ti'itt’ch) an i 
940 cc. (Mayo-Robson). The volume secreted may he 
found by means of a fistula, either teniporarv or per- 
manent. Pfafif and Balch report a case that secreted 525 
cc.. and another (a woman) who .secreted 939 cc., in 24 
hours. In these cases no bile was finding entrance into 
the intestine, and til s would tend to diminish the 
volume secreted. On the other hand, the acids of the 
diymc act as a stimulus to the formation of bile, and 
in the absence of bile the chyme may remain longer in 
the duodenum, and thus act as a stimulus to secrete 
more bile. The absence of bile thus might act as a 
stimulus, as will tlie presence of h Ic, so it is difficult 
to get a true estimate. It seems -probable, however, 
that when bile is allowed to enter the intestine the ex- 
cretion is larger rather than smaller than the voltunc 
given (Mathews). 

Sahotka- gives an e.xccllent account of bile secretion. 
He summarizes the olijections to the fistula methods of 
obta’ning bile, and says it is quite probable that no 
fistula method gives accurate results. Like Horrall he 
stresses the need for a method which simulates the 
normal method of secretion. 

Cholagogucs and Choleretics 
Dlncli time has been devoted to studying modifi- 
cations of bile flow. Sahotka gives a summary of the 


• From the Department «f Pharmaeology . Materia 
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drugs studied and the results. Iv\^ ct al. al«o preatii 
stinimarizcd table. 

Lacli investigator of the secretion of bile ciainia 
some sjiccial advantageous technique, from the time of 
Iviitherford to Ivy. Their results are often quite con- 
iradictftry— which suggests that quite as important as 
the technique is the condition of the animal or man— that 
is studied, and the fundamental physiology of bile se- 
cretion. Perhaps the greatest error in their results is 
the claim that bile and bile salts, are the choleretics 
)):ir e-xcellence. 

/s Bile .1 Clwlcrclic!’ 

Much misuiiderstaiidiiig cxis.s eoncerniiig the terms 
' diolagogtie ' and "diolcretic." The term cliolagogue 
is old, probably used from the time of Hippocrates 
(430 B. C.). He believed that bile was a common 
cause of disease; in fact,- the cause of practically all 
illness. Much thought was therefore given to hilc and 
its secretion. It was not until 1722, however, tliat 
Deidier made the first biologic experiments with bile. 
He injected bile into animals and concluded that bile 
is to.xic when given intravenously. W'heii given orally, 
however, bile causes no illness. (Ref. in Horrall.) 

Since tlie time of Deidier, the experimental study of 
Idle and its secretion has been more or less continuous 

From 1875 to 1879. W,ll am Riulicrford ard col- 
iai, orators. rc])oried a scries of jitipers on The Acl.oii 
oj Drugs on the Secretion o} Bile. The results of their 
findings were immediately accepted, and tiie “cholere- 
tics” recommended by them, used in therajieiitics until 
the present time. In recent times, however, some of 
their findings have been questioned. 

In a synopsis of this work in the Practitioner, 1879, 
X'^ol. 23, p. 426, Rutherford says; “The term ‘chola- 
gogne' is of necessity a vague one and applicable to 
any substance that increases the biliary flow, whctlier 
by augmenting bile secretioii or by exciting contraction 
in the walls of the bile passages. Wc have therefore 
applied the more definite term ‘hejiat c stimulant to 
those substances whicli we have proven to increase the 
secretion of bile.” This seems to make the distinc- 
tion for the first time, between the use of the term 
"cholagogne” and what is now known as “choleretic . 

In 1923 Brugsch and Horsters'* used the term 
“choleretic” for agents that increase the secretion oj 
hilc; the term corresponds to the term “diitret c . 

Tlie action of choleretics and cholagogues is much 
discussed, and their value disputed. Just when it w-ill 
be settled remains for the future. Rutherford, whose 
work was accepted as classic, says of liis technique - 
“\Yc claim that, by means of a novel and precise 
method of investigation, we have been the first to 
place the whole subject of the physiological action o 
drugs on the bile secreting function of the liver on a 
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soiuui fooling, and Uuls to lay a roa! foundation for 
the rational — tliat is. scientific — ircatincnt of manj’ 
diseases of this iinporiam organ, etc.’’ 

Noilnvithsianding tliis feeling of confidence and the 
list of drugs he gives that will increase the flow of 
bile, and with which many agree, later workers (Ivy 
and colleagne.s) have found negative re.sult.s by methods 
which they believe surpass all previous methods. Ivy.'s 
emphasis of “methodology" .seems like a repetition of 
Rutherford’s Claim. 

W’hat seems to be a fundamentally important fact, 
and which has been overlooked by all experimentors 
studying bile flow — is — that the normal liver excretes 
bile at a maximum late, for a 24 hour period. It is 
imjiossibie therefore to increase this max mal rate in 
the normal subject. It seems unl\ when the rale is 
below normal — as in con.stipation — that a “choleretic" 
will yield striking increase in bile flow. Th.s would 
account for the variation in results. It would also 
account for the fact that in practically no disease do avc 
find a truly cholerrhagic condition. 

If one con.siders the unique site of the 1 ver, on the 
crossroads of the circulation, it is diflicull to see how 
any drug that is absorbed can fail to have sofiie influ- 
ence on liver function. W’hether .stich influence is im- 
portant to health, is needed, or may be used beneficial- 
ly, is another question. 

The question which ititeresis us mo.-t is the mis- 
taken, though much asserted statement, that bile is a 
choleretic or causes an increa.sed “secretion” of bile. 
Textbooks on pharmacology written, as they must be, 
without suflicienl time to critically examine the evidence 
for each statement regarding the action of a drug but 
nevertheless accurately quote investigators who were 
often mistaken. But even investigators cannot always 
see the picture in its entirety. Constructive critici.sm 
will therefore always have a place. 

Textbook statements may fie taken as the crystallized 
opinion regarding the action of bile, cholagogues and 
choleretics. 

Cushny (Edmunds and Gunn, 1936) says: .As a 
cholagogue bile is without rival, but no condition is 
known in which an increase in the secretion is indi- 
cated. 

Solhnann (1942) says: Intravenous injection of bile 
salt increases the rate of bile flow to double or more. 

McGuigan (Applied Pharmacology) says: .Asde 
from bile itself, there are few daigs that increase the 
secretion of bile. 

Dixon (Alannal of Pharmacology, 1936) defines a 
cholagogue as a substance which increases the secretion 
of bile and says: By far the surest and most power- 
ful cholagogue wc possess is bile or bile salts. 

Goodman and Gillinan (p. 794) says : Of all sub- 
stances which are known to stimulate the secretion of 
bile (choleretics) bile salts are the most effective. 

llorrall (260), says: The only real effective stimu- 
lant for bile formation is bile or bile salts. 

In spite of all these statements, bile is not a “chole- 
retic”. That is, it docs not stimulate the secretion of 
bile. .All that happens is: that the administered bile 
is excreted. There is no evidence of any new forma- 


tion of bile, or any "stimulation” of the liver. 

An illustration from llorrall (p. 47) will c.xplain 
this .statement: 

“.A dog with a bile fistula was fed 21 Gm. of bile 
.salt and the e.xcess output was 13 Gm. This quantita- 
tive output is not due to actual increased production 
but merely is absorption and rc-c.vrrction of the fed 
bile salt. Bile salt given by month or intravenously 
has the same effect on bile salt output." 

Bile therefore is not a choleretic, Intt rather an "anti- 
choleretic". It appears that never 100% of the ad- 
ministered bile is recovered, and therefore, it must in- 
hibit the normal formation of bile in the liver. All that 
is obtained seems to be an e-xcretion of what is admin- 
istered. This is illustrated also by the results of Ivy 
ct. al. 

Schmidt, Bcazell, Atkinson and Ivy fed dogs 5 Gms. 
of bilron, dechacid, ketochol, and decholin. The increase 
in the volume of bile excreted was 75,% 50%, 
144%, and 25% over a three day period. The cholate 
change was 126%, 4%, 28%, and 36%. They con- 
clude: “The conjugated acids of ox bile (bilron anil 
dechacid) are the most satisfactory agents for induc- 
ing ‘cholercsi.s' in the dog. Such preparations arc true 
choleretics, i. e.. they produce increased flow of bile 
and increased elimination of biliary constituents,’’ 

Wc agree that there is an increased flow of bile, 
and to that extent they arc "choleretics", but that there 
is an increased “secretion” of bile acids is qu te mis- 
leading. 

The results as given by these authors arc stated as 
follows : 



24 hr. 

24 hr. 




Kormal 

Bile 



.Amount 

Bile 

A'olume 

Cholale.s 

Given 

\'olume 

.After 

Before 

.After 

Bilron 5 Gms. 

114 cc. 

198 cc. 

1.420 

3.312 

Dechacid 5 Gms. 

123 

185 

1.348 

1.405 

Ketochol 5 Gms. 

106 

259 

1.426 

1.021 

Decholin 5 Gms. 

117 

146 

1.536 

.976 


The first two only, increase the cholates. From a 
physiological point of view, the cholates are the most 
important constituent of the bile, and mere increase 
in TOlume — i. e. a watery bile, no matter how large, 
can not |)roperly lie looked on as an increase in bile. 
However in no case does the increase in volume cor- 
respond to an actual increase. 

In the case of bilron, the normal volume of bile is 
114 cc. This would contain about 2 Gms. of bile 
acids. 5 Gms. of bilron at the same ratio, should 
jiroduce at least 200 cc. of bile. If the normal flow 
therefore, continued during the administration of 
bilron we should ex])cct at least 314 cc. bile. Instead 
however, 198 cc. is obtained. 

'Also with the cholates — the normal is 1.420 Gm. 
The amount of bilron given if converted into bile 
acids should give an increase of at least 2 Gms. or a 
total of 3.420 Gm. Instead we get 3.312 — or a de- 
crease in the normal flow, plus the added amount. 

The administered bile products therefore do not in- 
crea.se the bile corresponding to the amount .given. 
Instead they are simply cxcrcicdj and do not actually 
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stimulate .secretion, but appear to lessen the normal 
secretion. 

An analysis of the other cases will show similar 
results. 

When we examine the results of researches on the 
flow of bile we are convinced that all ivorkers ha\'e 
stated their results correctly, but may have drawn 
erroneous conclusions because they visualized the con- 
ditions erroneously. 

The results of these experinjents force ns to the 
following conclusion. 

^ In the normal animal or man, the secretion of bile, 
like the secretion of urine is at a maximum for a 24 
hour period. No drug, even bile itself will increase the 
nonnal 24 hour flow. However if the flow of bile is 
subnormal, (similarly with the secretion of urine) there 
are, drugs which may increase the flow temporarily. 

For this reason the results for a shorter period may 
show the effect of a drug; better than for a 24 hour 
period. 
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What we have said does not imply that bile ma\ 
not have a useful function in therapeutics. If there i;, 
an inadequate secretion of bile due to constipation or 
other causes, bile administration may be helpful. In 
addition, in surgical cases where an increased flow of 
bile is desired through the bile ducts, it may serve a 
useful function. Gatiss^ has called attention to biliary 
constipation due to a reduced formation or flow of 
bile. He has treated hundreds of such cases (personal 
cortununicatiun) successfully by using bile salts 

That decrease in bile flow, may cause constipation 
is supported by the experimental results of Ivy® et al 
who found that distention of the proximal colon in the 
dog and monkey inhibits bile flow. We may conclude 
therefore that in constipation there is a decrease in 
flow or formation of hepatic bile flow. Also that any- 
thing that relieves constipation must influence the flow 
of bile. Such relief could occur from the use of bile 
a choleretic or a cathartic. 
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W RONG hygienic habits may lead to constipation 
In its early stages, this type of const patron may 
be remedied by dietetic measures, abdominal massage, 
suitable e.xercises, hydrotherapy, regular evacuatron 
time, and similar mea^sures. To some patients, how- 
ever, these therapeutic measures may appear too for- 
midable and time consuming to use in a relatively be- 
nign though uncomfortable condition. The pat ent’s con- 
dition may not permit such treatment. Advanced age, 
chronic cardfo-vascular disease or a pulmonary lesion 
may constitute contraindications to d'etetic regulation 
or physiotherapy. Quite often, the patient with ciironic 
constipation may not find it possible or convenient to 


Dtprrtm<At .nd ’ th^ G.«r<, Im^t.nU Q-mc 

■f Alt Cook County HospttA, Chtcigo, Illinoij 
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adhere to a prescribed dietetic and hygienic regimen. 
In such cases, laxatives are not only valuable, but often 
the only available measure toward the accomplishnicnt 
of the therapeutic aim. Such patients should be en- 
couraged to obtain daily evacuation by mechanical means 
The suggestion that they should be left to go witli- 
out evacuation for days, since some individuals e-xbibit 
no untoward symptoms of their irregularity, appears 
to us without merit. This viewpoint receives support 
in Blumer’s Therapeusis 


litre is a widespread prejudice against 'bf 
by use of laxatiies. This prejudice is well . ’ 

1 erected into a principle, is entirely without 
•drugging leads almost inevitably to certain abus • 
sj-stematic use of drugs under intelligent ^tnnnncc 
onablc in theory only. People fuitc correct >oJ 
jming enslaved to the use of drugs hut it is ■ ‘ 

sc between the liberal use of certain fruits o-i 
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linnd and the employment of the active principle of fruits on 
the other. While it is not ordinarily judicious to advise my 
young person to adopt the steady use of drugs for the relief 
of constipation, this advice in preference to any other may 
often be given to adults. 

Notwithstanding the statement of some medical 
writers that the use of laxatives is a "horrible habit,” 
laxatives have a well-defined place of usefulness in the 
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management of chronic as well as in the relief of tem- 
porary constipation.- A patient confined to bed by 
illness can certainlj' not he expected to submit to a 
dietetic and physical regimen to overcome his consti- 
pation. Under such circumstances, certain drugs have 
demonstrated the'r usefulness and have continued to 
be employed wide!)', though at times their indiscrini 
inate use may not be advisable. Such drugs are 
phenolphthalein, senna, aloe, cascara sagrada, rhubarb, 
podophylum, and magnesia. Lubricants, .such as min- 
eral oil. demulcents (“smoothage" represented by agar 
and the gums), and roughage (represented by bran), 
are extensively and effectively used as ant -constipation 
substances. 

The effective dose of these substances in constipa- 
tion obviously varies with the intensity of the condi- 
tion. Patients with constipation of shorter duration 
need less medication, while those with constipation of 
a chronic lufture require more. In prescribing the 
drug, it is important to give the optimum dose so as 
to produce the desired laxative effect but without 
purgation. An inadequate dose will be without effect 
and may discourage the patient, causing him to turn to 
self-elected measures often of questionable value. The 
use of too large a dose will result in a purgative effect 
associated with possible subjective sj’mjitoms such as 
cramps, flatulence, etc. — and consequent bowel irrita- 
tion followed by constipation. For continued use a 
dose that is neither too small nor too large is advisable. 

As a rule the dose of any medication should approxi- 
mate the dose prescribed in the Pharmacopoeia. Even 
though the officially established doses are often inade- 


quate and ineffective, phanliacopoeial doses should be 
accorded preference in prescribing the greater number 
of drugs. However, in regard to the laxative drugs 
certain deviations from tins rule appear desirable. 
While making investigations with laxatives on both 
normal and constipated individuals we were impressed 
with the variab.lity of the laxative effect of these sub- 
stances when used in doses conforming to those pre- 
scribed by the Pharmacopoeia XII. Because of this 
observation, we have undertaken the study whidi 
forms the basis for this report. 

Material and Methods 

X'ormal individuals as well as constipated patients 
were used in our tests. At certain intervals, each in- 
dividual was given one of the laxative drugs in a 
dose closely approximating the Pharmacopoeial dose. 
The effect on bowel movement, the number and con- 
s'stency (hard, soft, liquid) of the stool were observed 
or established in each subject. Whenever possible, the 
moisture content and the weight of the stool were 
determined. In some cases the subjective symptoms fol- 
lowing the drug were recorded. Because many of our 
previous investigations were with phenolphthalein, the 
majority of the observations were made follow’ng the 
administration of phenolphthalein.”' For comparison, 
however, laxative results after cascara, magnesium sul- 
fate, bran, Karaya gum,** and high fruit diet were 
also studied. In normal subjects, we considered an 
increase ‘n number and weight of stools and change in 
consistency as laxative effect. In constipated cases, 
the occurrence of a bowel movement was an additional 
sign of laxative effect. 

Results 

The results are shown in the tables. 

A la.xative effect was obtained in 48% of normal 
subjects with the U. S. P. dose (0.06 Gm.) of phenol- 
phthalein ; in 63,7c who received 0.1 Gm., in 74% who 
received 0.2 Gm., and in 88% who received 0.3 Gm. 
phenolphthalein. 



A dose of 0.03 Gm. yellow phenolphthalein produced 
a laxative effect in 45% of ca«es, and following a dose 

(**> Phenolphthalein or U.S.P. Phenolphthalein is White PhrnoIpb» 
thalein in graphs and tables. 

(**) Karaya gum is Mucin*K m graph. 
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of 0.06 Gni. yellow phenolplithalein 74% had a laxative 
effect (Table 1). 

Another group of normal individuals studied sev- 
‘Cral months later gave quite similar results. Thus, a 
laxative effect was obtained in 44% of the cases re- 
ceiving 0.06 Gm. phenolplithalein, in 66% receiving 



0.12 Gm. phenolplithalein and in 73% of 114 indi- 
viduals receiving 0.06 Gm. yellow phenolphtiialein 
(Table 2). 

A group of patients with coiist'pation of recent oc- 


yellow phenolplithalein. Following this dose 56% of 
16 habitually constipated patients, and 67% of patients 
with constipation of recent origin had a laxative effect 
Following a dose of 0.12 Gm. U. S. P. and 0.12 Gm.' 
yellow phenolplithalein mixed together, a laxative effect 
was obtained in 75,% of 120 habitual and in 86% of 
121 individuals who recently became constipated 
(Table 4) . 

Since phenolphtiialein is but slightly soluble in water, 
the laxat.ve effect of 0.1 Gm. phenolphthalein in alco- 
holic elixir was determined in 34 normals and in 171 
patients. A laxative effect was obtained in 80% of 
both groups (Table 5). 

Micro-crystalline phenolphtiialein*, when given in 
doses of 0.03 Gm produced a laxative effect in 54% 
of 28 individuals and, in doses of 0.06 Gm. in 65% of 
76 subjects (Table 6). 

U. S. P. doses of aromatic fluidextract of cascara 
sagrada produced laxative effect in only 44% of 10 
cases. Twice tlie U. S. P. dose of aromatic fluidextract 
of cascara sagrada and U. S. P. doses of magnesium 
sulfate produced laxative effects in 66% of 21 and 94% 
of 31 normal subjects respectively (Table 7). 

The doses generally recommended of a demulcent 
substance' produced a laxative effect in 60% of 30 in- 
dividuals. Artificial “roughage” (bran) was effecr- 


TABLE I 


Phenolphthalein 

Dose and Type 

Ko. 

of 

Cases 

Percent 

Laxative 

Effect 

Average 

No. of Stools 

Percent 
Increase 
in No. 
of Stools 

Change in 
Consistency 


HDOCSH 

■ 

Before 

After 

0 06 Gm. U S P. 

60 

4870 

1.17 

1.40 


41 6% 

16.7% 

21.7'Sr 

15 Oft 

0.10 Gm. USP. 

86 

63 

1.40 

1.92 


56 8 

24.4 

40 7 

17.4 

0 20 Gm. U.S P. 

205 

74 

1.37 

2.00 


64.4 

40 0 

52 7 

27 8 

0.30 Gm. U.SP. 

2. 

87.5 

1 38 

2 58 

87.0 

87.5 

62 5 

75.0 

37 5 

0,03 Gm. Yellow 

n 

45 

1 27 

1.47 

15 7 

41.2 

23 5 

27 5 

117 

0 06 Gm Yellow 

WBSM 

74 

1 35 

2 04 

51 1 

68.5 

46 0 

47 6 

25 0 


U S P. Phenolphthalein is White Phenolphthalein. 


TABLE II 


Phenolphthalein 

No. 

% 

Laxative 

Effect 


T ^ 

Increase 

Average 
Weight of 
Stools m Gms. 

% 

Increase 


% 

Increase 

Flatu 

lence 

Cramps 

1 Before 

1 After 

Before! After 

Before 

1 After 

0.06 Gm USP. 

122 

44% 

1.03 

1,20 

16 57„ 

99 

132 

33^0 

73 7 

77.1 

^.Slr/c 

32 7% 

tf.l'c 

0.12 Gm USP 

155 

66 

1 01 

1 28 

26 7 

97 

161 I 

66 

73 3 

79.3 

8.15 

38 0 

30 7 

0 06 Gm Yelloi^ 

114 

73 

1 05 

1 30 

23 8 

97 

160 1 

65 

73 6 

79 2 

763 

42 5 

37 7 


currence had somewhat similar results as those of the 
normal groups, i.e., a laxative effect was obtained in 
44% after a dose of 0.1 Gm. of phenolphthalein, in 
75% after a dose of 0.2 Gm. phenolphthalein and in 
82%. of 34 cases on 0.3 Gm. phenolphthalein. 

Of 37 patients receiving 0.1 Gm. yellow phenolphtlial- 
ein 89% had a laxative effect (Table 3), without com- 
plaining of untoward symptoms. 

A small group of patients was given a capsule con- 
taining a mixture of 0.06 Gm. U. S. P. with 0.06 Gm. 


live in 44% of 50 subjects, and natural mugliage 
(fruit) in 48% of 31 subjects (Table 8) 


Disrussioit 

As shown in the tables, the Pharmacopoei.ii of 
phenolphthalein may not produce a laxative cffcct- 
If one accepts a laxative effect in over 5094 of t le 


{•) Microcr>s*=*a*”s phenolplitliilem js obtained by P 
pheftolphthalem in a colloidal solution, such as In ,^uccs 
ults in a very fine dnision and crystalltne fowanon 
t of the particles from about 80 microns to about o 
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cases {rom a certain dose of a drug as tlie basis for 
establishing its tlicrapenfic dose, the present Phar- 
inacopoeial dose of 0.06 Gni. phenolidulialein is not 
large enough since in various groups of subjects it 
cons'.stently failed to produce laxation in 50% of the 
cases observed. Only tvlien the dose of phenolphthal- 
cin was raised to 0.1 or 0.12 Gin. did a laxative 
effect occur in over SOfT (i.c. 66%! of the normal 


years later under different conditions and over a much 
longer period of time. Nevertheless, the percentage 
of laxative effect obtained following similar doses of 
U. S. P. or yellow phenolphthalein as previously used, 
in tlie two groups is strikingly close (48%, 63,%, 
75% as compared to 44%, 66% and 73%). 

It is therefore evident tliat almost twice the Pbar- 
macopocial dose of phenolphthalein is needed to cause 


TABLE III 






Stools per subject followm;; 
Laxative 



.'dumber 

Percent: 

1 Subjects Havinp: 

Ave. 

T>po 

of LixJtue and Dose 

of 

Subjects 

[Laxative 
Effect 1 

j None 

1 

1 2 

No. 

Stools 

0.100 

Gm. U.S.P. Phfnolpluhaleifi 

41 

! 

-urc 1 

23 

] 1 


1 0.60 

o.:oo 

Gm. U S P. Plicnolphtlialctn 

263 


64 

' 160 


0.91 

0.300 

Gm U.S P. Pitenolphthalcin 

34 


6 

23 


1.00 

0.100 

Gm Yellow Plicnolphtltaloin 

37 


4 

25 

8 1 

1.10 


TABLE IV 


\ 

Tvpt of ' 

Patient I 


T\pe of Laxative 
and Do^e 

Number 

of 

Percent 

Laxative 

Number Stools Follow ms | 

Laxative (per Patient) ! 

Percent 

Liquid 

Stools 

Avcrajjc 
No. of 
Stools 



Patients 

Effect 

[None 1 1 

1 2 

1 3 

1 4 

1 

5 

i 6 

Dose 

Chrohic 

U.S P. 

and Yellow Phenolphthalein, 
of each 0.06 Gm. 

16 

56. 3^? 

■ 

5 

i 

2 1 

2 




■ 

0 

0.94 

1 1 1 % 

Recent 

i 

** 

30 

66 7 


■ 

9 

2 



1 


0 

1.10 


Qironie i 

USP. 

and Yellow Phenolphthalein, 
of each 0.12 Gm. 

120 

75.0 

D 

B 

25 

1 

16 

6 


2 1 

B 

I 11.75 

1 

1.48 

23.76 



1* 

121 

66.0 


HI 

38 

21 ' 

15 


3 

1 1 1 

13 40 

2.03 



TABLE V 

L»x»u«<. Eff«t cf 0.100 Gm. U S.P. Phtnolphihalrin in Altoliolic Elixir. 




Number 

of 

Cases 

1 Perceniape 

J AvcraRc No. Stools 1 




Laxative 

Effect 

mmgssSMi 

HkEbSSHI 


Before 

i 

After 


A. 

Normals 

34 

80% 

63% 

1 

i 80% 

1,4 

2.8 

42% 

B. 

Hospital Patients 

I7I 

80 



0 

1.6 



TABLE VI 



Number 

of 

Cases 

[ Percentage 

1 Average No. 1 

Stools 


■■ 


■rMtf 

i Consistency 
Change 


1 Increase 
[ in No. 1 

Before 

1 After 

Percent 

Increase 


0 03 Gm, Microcrysiallme Phenolphthalein 

28 

53.6% 

46.4% 

25.0% 

32.1% 

1.43 

1 

1 64 

14.7% 

14.3% 

0.06 Gm. Micfocrystallme Phenolphthalein 

76 

64.5 

61.8 1 

1 35.5 

46.1 

1.38 

1.92 

39.1- 

21.1 


individuals. In constipated cases, the laxative effect 
passed the 50% mark only after doses of 0.2 Gm., 
wliile in some constipated patients, larger doses (0.3 
Gm.) were frequently necessary. 

The results reported here apply not only to a 
limited group of individuals but also to a great num- 
ber of cases observed at various times and under dif- 
ferent environmental conditions as is shown in the 
accompanying tables. The 550 subjects in Table 1 were 
■‘normal” individuals of both sexes, tested over a 
comparatively short period of time, while the 351 sub- 
jects in Table 2 cover a more homogenous group of 
predominantly male students who were tested two 


laxative effect in normal individuals. Increasing the dose 
causes only a gradual rise in the incidence of laxative 
effect. Thus, the laxative effect of 44% from the 0.06 
Gm. dose is increased to only 63,% b}' a 0.12 Gm. dose, 
and further doubling of the dose increases the per- 
centage only another 11% (Graph 1). As will be 
shown later, the greater the dose the more likely is 
the occurrence of some accessory effect, consequently 
it is .well to keep the dose near the established optimum, 
which in this instance would be between 0.12-0.2 Gm. 

Similarly (as in the normal subjects) the two groups 
of patients although differing in the number of each 
sex in the group, (the first group had a larger num- 
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ber of women in it) and not tested sinniltaneously, 
showed closely identical laxative percentages following 
approximately equivalent doses of phenolphthalein. 
That the percentage of laxative result in patients was 
in general somewhat lower in both groups of 375 and 
287 cases respectively than in the normals receiving 
similar doses, is easily understandable, as is also the 
fact that laxative effects were found in higher per- 
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from patient’s remarks (Graph 2 & 3). This fairly 
close parallelism is due to the fact that patients con- 
sider the passage of a voluminous or watery stool as a 
sign of laxation. 

The laxative results were inadequate not only with 
the Pharmacopoeial dose of phenolphthalein but also 
with the Pharmacopoeial dose of aromatic fluidextract 
of cascara sagrada. The Pharmacopoeial dose of mag- 


TABLE VII 



j 

Number 
Cases 
Studied j 

i 

Percent 

Laxative 

1 Effect 

Average i 

[ Number of 1 
1 Stools 

Percent 
^ Increase 1 

Average 

of 

Stools 
in Gms. 

Percent j 
Increase 1 

Average % 
Moisture 
Content 

Percent 
Increase 1 

Flam* , 
lence 1 

1 G^mn 



f Before | 

[ After 1 

' Before j 

' After 1 

Arom. Fldxtr- Cascara Sagrada 2 cc 

I 10 1 


j 0.94 1 

l.O j 

6Arc 

95 j 

H5 1 

1 21% 

1 75.5 1 

78.4 1 

3.84% 


11% 

(Ibid) 4 cc. 

1 ] 

68 

1 0.96 

1;25 i 

30.2 

91 1 

1^7 j 

1 61.5 

1 73.8 

76.0 1 

3.0 

m 

14 

Mafimesium Sulfate 15 Gm. 

31 1 

93.5 1 

0.95 j 

1.48 1 

55.8 

92 

1 203 1 

; 120 

: 74 5 1 

83 5 1 

12.4 

IS 

55 


TABLE VIII 


Type of j 

teAxaiivc ' 

! 

Number { 
Cases 1 

Studied 1 

1 

i 

Percent ] 
Laxative 1 
[ Effect 1 

Average ^ 

Number of ' 
[ Scoots j 

1 

Percent 
Increase I 

1 Average 

1 Weight of 

1 Stools in 

1 Gms. 


Average j 

1 Percent 

1 Moisture 

1 Content j 

{ 1 

^ 1 

Percent 

Increase 

1 

1 

Fiatu- 1 
1 lence 1 

! 

1 Cramp 

i Before j 

1 After 

i Before i 

! After i 

KWWHI 


Karaya Gum 

30 1 

I 60% 

isai 

[ 1 18 1 

22.9% 

92 

f 144 

1 50% 

74.4% ! 


5 t% 


[ 36.7% 

Bran 

50 1 

1 44 


1 ! 

4.6 

100 

121 

1 21 

74.3 

75.5 

1 '-6 


8.0 

High Fruit 

31 I 

' 48 

Bn 

1.18 1 

20.4 

92 

1 125 

32.3 

74.3 1 

75.9 ‘ 

2 2 
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TABLE IX 

Laxative E^cct — According to Age G’roii/>j,- 


0.100 Gm. White Phenotphthalem m Alcoholic EHxir 


1 

1 

Age 

1 

1 

1 

Number 

Number Having 
Laxaove 

Effect 

Percent 

Having Laxative 
Effect 

Not 

Laxative 

Percent 

not 

Laxative 

Number ol 

2-f and ■ 

More 

■ 

f Stools 

3+ and 
More 

20 — 29 

i 24 

1 19 

( 79.2<;'f 

1 

5 

20 8% ^ 

58 5 

1 53.3 

30 — 39 

32 

27 

84.4 

5 

15 6 

40 6 

12.5 

40 — 49 

27 

1 22 

1 81.5 

5 

18 5 

57 0 

25.9 

50 — 59 

31 

1 

1 

4 

1 12.9 

41.9 

16 1 

60 and over 

34 

1 29 

' 55 3 

5 

14.7 

41 2 

14 7 


centages in the recently than in the habitually consti- 
pated cases. All these results, quite similar in the vari- 
ous groups, reemphasize the fact that the present 
U. S. P. dose of phenolphthalein is inadequate to pro- 
duce a laxat.ve effect; the laxative effect occurs in 
constipated individuai.s only after the dose is 'at least 
trebled. 

It appears logical to assume that the reason larger 
doses than 0.06 Gm, of phenolphthalein are necessary 
to produce a laxative effect is the marked insolubility 
of this substance. This assumption might be sup- 
ported by the fact that when O.IO Gm. phenolphthalein 
was given dissolved in an alcoholic elixir, an 80.% 
laxative effect was obtained in normal subjects and in 
patients (Tables 5 and 6). 

That the pat'ents’ evaluation of the effect is fairly 
correct can be gleaned from Tables 2, 7 and 8. From 
these tables it may be seen that the increase in the 
weight and moisture content of the stool more or less 
parallels the percentage of laxative effect as gathered 


nes.um sulfate was strongly laxative. However, only 
double the U. S. P. dose of aromatic fliiide.xtract of 
cascara sagrada and double the L- S. P. dose of 
phenolphthalein were adequately laxative as judged 
from the subjects’ reports and the weight and moisture 
content of the stool. 

Recent investigations dealing with the action of 
phenolphthalein and its absorption and el mination from 
the body,“ its customary use and its laxative effect 
in rations doses, point to the fact that the original 
Pharmacopoeial dose of phenolphthalein of 0.2-0.3 Gni. 
and the dose of the British Pharmacopoc a (0.06- 
0.3 Gm.) was more likely tJie optimum dose than the 
present day one. It is possible that the dose of 0.2 to 
0.3 Gm. of the early Pharmacopoeia may have been 
excessive for tlie average person because the early 
phenolphthalein did not attain the purification of the 
phenolphthalein of today. It retained more of the yel- 
low bodies which imparted greater la.xative efficiency to 
rite drug. This may have resulted in the change of 
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TABLE X 

Laxadvc Effect' — Acconthig to Age and ITIietlicr 
Recently or Chronically Constipated 

(PcIIciHinK 0.12 Gm. <*ach Vrllow arid U.S.P. Phcnolphihalrm) 

(A) 


Numlxrr and Prwntafje of Ca*ts in Which laxative 
Pffcct Wa-c Produced 




Chronic 

Combined 


Numlwr 

Percent 

Number 

Pft«nt 

Number 

Percent 

20 — 29 

18 

rz.s-r. 

7 

8 5. 7 ',4 

2> 

B0% 

^0 — 19 


84.0 

7 

85.7 

32 

84.4 

40—49 

2% 

S3.6 

3J 

79.0 

36 

80.0 

50—^9 


84.3 

■14 

68.3 

101 

77.3 

and 

>0 

88.0 

44 

6R.2 

94 

78.8 


La.vatk’c Effect oj Tseo or More Bozoel Mosicnients 
— jlccording to Age and Whether Recently or 
Chronically Constipated 

(I'ollovinp 0,12 Gm. each Yellow and U.S.P. PhenoIpKthalcitil 


(L) 


Akc 


Percent of 


Recent 

' Chronic 

Combined 

20—29 

66.7Ct 

ri.C-a 

68.0^^, 

30—39 

68.0 

57.0 

65.6 

40—49 

47.8 

31.0 

50,0 

50—59 

57.9 

22.7 

42,5 

60 and o»*ef 

1 46.0 

31.8 

39.3 


Laxatifc Effect of Three or More Boxoel Movements 
—According to Age and Whether Recently or 
Chroniailly Constipated 

(Pollowinp 0.12 Gm, each Yellow and U.S.P. Phenolphihalem) 


(C) 


Ape 

Percent of Catec 

Recent 

Chronic 

Combined 

20—29 

22.2<1j \ 

37% 

32% 

30—39 

32.0 

14.0 

28.1 

40 — 19 

39.0 

21.0 

J 28.5 

50—59 

14.0 

13.6 

\ 13.8 

60 and over 

16 0 

13.6 

14.9 


the (lose of plicnolphthalcin to 0.06 Gm. In its present 
pure form, liowevcr, the 0.06 Gm. close is not a laxa- 
tive close, rurification may have failed to attain its 
aim in the present instance by depriving the drug cjf 
its activity rather than enhancing it, without appreci- 
ably affecting its negligible toxicity. 

In discussing the laxative close of phenolphthalcin it 
must be mentioned that the extremes of life must be 
especially considered. We have noted that higher age 
groups need larger closes (Tables 9 & 10). Similarly, 
it was found that children up to twelve years of age 
al.so need comparatively larger doses than the average 
adult.^ 

The twx) most common untoward effects of a laxa- 
tive drug are cramps and flatulence. The incidence of 
cither may increase with increase in the close. Hence, 
too large a dose should be avoided. From the c.xperi- 
ences with constipated patients we believe that 0.2 Gm. 
phenolphthalcin represents the optimal close for laxa- 
tive and also for minimal side effects. 

Summary 

]-Iabitual constipation is a common disorder, which, 
some o)>inion to the contrary notwithstanding, freejuent- 
ly rc(|uires laxative drugs for its most satisfactory treat- 
ment. 

The effects of some of the most commonly used 
laxatives are compared. 

The U. S. P. dose of phenolphthalcin (0.06 Gm.) or 
of aromatic iluidextract of cascara sagrada (2 cc.) is 
ineffective. 0.20 Gm. of phenolphthalcin and 4 cc. of 
aromatic ffuidextract of cascara sagrada are the optimal 
doses. 

The aged and children reejuire larger doses of phen- 
olphthalein thrin the average adult. 
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Problems of Differential Diasnosis in Diseases of the Gastro-Intcstinal and 

Genito-Urinary Organs 
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D iagnosis o? abclominal diseases is one of the 
most imporlunt problems in metlic'.ne. Not only 
the difficulty of establishing the exact diagnosis, but 
the decisions following the diagnosis, make this field of 
abdominal diseases so highly significant. With the 
diagnosis established, frequently the decision has to 
be made as to whether we are dealing with a condi- 
tion of medical character, to be treated conservatively, 
or whether a more active procedure — surgery — is in- 
dicated. 

The niuhitiide of organs in the abdominal cavity and 
the close contact of all these intraperitoneal parts, as 
well as the common innervation of many of these 
organs, make it so complicated to cst.ablish the correct 
diagnosis. The very fact that intraperitoneal and 
extra — or retroperitoneal organs — are in close apposi- 
tion. and that involvement of organs of both spaces 
may show similar signs and symptoms, increases the 
difficulties in establishing the diagnosis in "abdominal" 
diseases. 

Especially, the viciiiitj- of the genito-nrinary organs 
complicates the i)roblem. In a transverse section at 
any level below tlie diaphragm we find organs of the 
intraperitoneal and the retro — or extra per.toneal — 
spaces in close contact. Patholog}* of organs of eitlier 
space may present the- signs and symptoms charac- 
teristic of those of both the gastro-intestinal and genito- 
urinary systems. 

Whatever clinical symptoms tile patient may show 
often fits into diseases of botli systems. Pain, even if 
localized, may originate from both systems. Pain, if 
radiating, may aid in establishing the diagnosis as to 
whether the diseased organ is part of the gastro in- 
testinal or the genito-nrinary tract. But at the same 
time the presence of radiating pa’ns may make the 
decision even more complicated. 

The highly important and alarming symptoms of 
sickness and vomiting may be present in diseases of 
both systems. We know that any d sease of the genito- 
urinary organs may be accompanied by severe sick- 
ness and vomiting, just as in priniar)’ involvement of 
the gastro-intestinal organs. Tenderness and rigidity 
of the abdomen, both cbaracterist’c signs of intra- 
peritoneal inflammation, may be found as well in the 
diseases of genfto-urinary organs. Discharge of blood 
to the outsiders mostly attributed without any diffi- 
cultv to the system from wlrch it originates. Blood 
from the gastro-intestinal organs which empties through 
the anus is easily recognized as to its source, while 
blood found in the urine proves its origin from the 
urinary' system. Only in exceptionally rare cases as. 
for instance, in infants, there may be doubt as to 
whether, the blood comes from either of the two sys- 


tems. In women, the pelvic organs mav be another 
source of diagnostic difficulty. 

From the clinical aspect and examination often no 
decision can be made us to whether the chron’c or acute 
condition in question originates from the gastro in- 
testinal or genito-urinary organs. The multitude of 
laboratory' and roentgenological methods must be applied 
to cstablisli a diagnosis and eliminate differential diag- 
nostic difficulties. FurthennorCj one of the most im- 
portant way's of establishing a diagnosis and eliminat- 
ing differential diagnostic difficulties concerning the 
system involved is, of course, the cystoscopy. Com- 
plete urological check-up includes a thorough examina- 
tion of the bladder using the cysto.scope, functional test 
of the kidneys by intravenous injection of dye, 
catheterism of the ureters with the collection of split 
specimens from both kidneys, as well as retrograde 
(instrumental) and intravenous pyelography. \‘eiy 
often already' the first flat plate of the abdomen estab- 
lishes tlte diagnosis as, for example, in the presence 
of stones somewltcre in the urinary' sy'stem. 

Beginning with the kidneys as diagnostic problems 
in our case, we have to differentiate between two large 
groups of kidney diseases: stones and tumors. The 
liighly important kidney tuberculosis can be ignored in 
this paper, hardly ever being a problem as far as we 
are concerned. On the other hand, stone disease of tl’.e 
kidney, if not complicated by microscop'c or macro- 
scopic hematuria may present a most confusing pic- 
ture. Pain of chronic, intermittent character, or of 
acute onset, just as m an abdominal catastrophe, may 
be one of the problems with which we have to deal. 
Complications, as in primary involvement of gastro-in- 
testinal organs, may confuse the picture of stone dis- 
ease of the kidney ; sickness and vomiting, retention of 
gas and feces, tenderness and r'gidity, as well as dis- 
tention of the abdomen, may be found in kidney' stones 
as well as in gastro-intestinal diseases. Radiating pain 
into the bladder region is certainly' a very' character- 
istic syntptom in the former. But we should not for- 
get that radiating pain may be entirely absent or its 
direction may point toward intraperitoneal organs 
thereby complicating the clinical picture, Roentgen- _ 
ological examination, laboratory findings and complete 
cystoscopy will eliminate these doubts. 

Tumors of the kidney, especially the dangerous 
malign hypernephroma, if accompanied by hematuria, 
are no differential diagnostic problems in this connec- 
tion. But if the patient complains only of a mass in 
the upper abdominal region and a sensation of fullness, 
with disturbances of gastro-intestinal organs from the 
tumor pressure, the differential diagnosis stands be- 
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tween gabtro-intestinal obstruction and extra — or 
retroperitoneal growth. Thorough examination in 
thei-e doubtful cases mostly starts with roentgenologi- 
cal check-up of the gastro-intestinal tract. If a diag- 
nosis can not be established h\' these means then com- 
plete cj’stojcopy and roentgenological examination of 
the urinary tract, as described above, ought to be done. 

The problem of hydronephrosis should also be con- 
sidered under the heading of “tumors". Hydro- 
nephroses are tumor masses in the lumbar region. 
These tumor masses may inlluence secondarily the in- 
traperitoneal organs, just as in cases of real tumor 
(growth) of the kidney. .All the signs and symptoms 
of intestinal obstruction may arise; sickness and vom- 
iting. tenderness and rigidity, abdominal distention may 
complicate a hydronephrotic kidney and present a 
clinical picture or apjiearance of jirimary gastro-in- 
testinal involvement. 

Thus a solid tumor (Tuch as hypernephroma) has 
the same effect as bydroneiibrotic enlargement of the 
kidney. Both forms appear as a ma'S and may in- 
fluence secondarily the ga^tro-intc^tinal tract. 

The differential diagnosis — as to whether we have 
to deal with hydronephrosis or grislro-intestinal path- 
ology — may be cstabl i.lied in some cases simply by 
palpation : the typieid balloon-like mass in the kidney 
region, often extending directly into and toward the 
intraperitoneal organs, is characteri.stic of hydro- 
nephrosis. In addition, complete cystoscopy will help 
to dear the picture. 

Di.seases of the ureter may give ri-e to the same 
.signs and symptoms as affections of the kidney. Radi- 
ating pains either upward into the kidney or down to 
the bladder and penis and disturbances of micturition 
in clear cases do not pre.-ent any difficulty in diag- 
nosis. If. in addition, we have a microscopic or 
macroscopic hematuria, the clinical diagnosis in- 
dicates stones in the ureter. But we should 
never forget that hematuria may be found also in 
primary intestinal diseases. Cases with right-sided 
ab.lominal pain, without radiation toward the bladder, 
may show blood in the urine: here we may have to 
deal with a primary intraperitoneal disease. For ap- 
pendicitis, mostly of acute, but occasionally also of 
chronic character may be accompanied by microscopic 
or macroscopic hematuria. Retro-cecal position of the 
appendix brings it into direct proximity to the right 
ureter, running down in the retro-peritoneal space. 
Chronic adhesions of such a retro-cecal appendix, but 
more frequently an acute inflammation may cause a 
ureteritis with hematuria. We should, therefore, never 
be deceived by the presence of hematuria, because we 
may fail to establish in time the diagnos's of an acute 
appendicitis. In cases of abdominal situs invertus 
viscerum. with left sided pa'n, the diagnosis of a left 
sided appendicitis (if complicated by hematuria) is 
even more difficult — perhaps impossible — to establish. 
We know that stones in the ureter may frequently 
be accompanied by disturbances of micturition although 
even here there may be a problem in differential diag- 
no5,is between gastro-intestinal and genito-urinary 
pathology. 


Desiiite the extra-peritoneal location of the urinary 
bladder we may find some difficulties in diagnosis. 
Hematuria in a questionable affection of the lower ab- 
domen in the pubic region indicates the involvement of 
the urinary tract. The urinary bladder is one of the 
likely sites of disturbance, tiowever, in chronic or 
acute cases of abdominal distention with rigidit}’, ten- 
derness and a tumor-like mass in the lower abdomen, 
complicated by retention of urine, we must not over- 
look- intraperitoneal causes as well. For once the re- 
tention of urine in the bladder may be of primary 
origin, causing secondarily intraperitoneal disturbances 
(p.aralytic ileus) : these complications may quickly dis- 
appear after catheterism of the bladder. On the other 
band, primary intraperitoneal. localization which causes 
intestinal paresis with all the signs and symptoms 
of a paralytic ileus, may secondarily influence the blad- 
der and its emptying ability. It is understood that 
catheterism in this case will not improve the patient's 
condition. Possibly, in such a case of secondary dis- 
turbance of the bladder function there may even be a 
decided absence of urine in the bladder, the intraperi 
tonetd pathology having already caused a renal anuria. 
Diagtiostic steps in these cases should, therefore, em- 
phasize the well-known methods of gastro-intestinal 
diagnosis (roentgenological G.I. Series, barium enema, 
etc. ) 

A special problem in differential diagnosis between 
gastro-intestinal and genito-urinary tract is presented 
by all forms of injury. An injury to the region below 
the diaphragm may re.sult in a lesion to organs of both 
gastro-intestinal and genito-urinary systems. These 
cases present very difficult problems, especially since 
the decision as to whether surgery is indicated or not. 
has to be made entirely on the quick and exact diag- 
nosis. Depending upon the causing factor the result- 
ing injury may be a perforation by a bullet or a stab 
wound, a crushing of one or more organs by a heavy 
blow against the abdominal or lumbar regions, or 
hematomas from explosions, etc. Intraabdominal rup- 
tures, tears, as well as retro- or extra-peritoneal in- 
juries of kidney, ureter and bladder may result. In 
doubtful cases of rupture of the bladder catheterism 
may clear the picture, although it should not be forgot- 
ten that a bladder irrigation in such a case may cause 
further damage by complete severing of the bladder 
where previously we had only a partial tear. 

If the general condition of the patient after an acci- 
dent allows any diagnostic procedure at all, it is better 
to establish quickly the exact diagnosis as to the sys- 
tem involved. This, followed by surgical procedure 
at the right time and the right place, will help more 
than any “exploratory" operation without exact diag- 
nosis and without localization of the traumatic lesions 
involved. 

. Street accidents, injuries in factories, war plants, 
etc., and especially the numerous wounds resulting 
from modern w.yfare, may present problems concern- 
ing the exact diagnosis. 

Severing of the ureters, a rare occurrence due to the 
small size of the normal ureter, may occur from bullet 
and stab wounds. The diagnosis can be obscured by 
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development of a hematoma in the retro- or intrajjeri- 
toncal spaces which, by pressure on intraj)oritoneal 
organs then presents tlic picture of a gastro-intestina! 
lesion. E.\travasalion of urine from the affected kid- 
ney may, at least for the first few iiours after the ijj- 
jury, increase the pressure of this tumor-like mass. 
Combined injuries of the urinary and intraabdominal 
orgams may result in early peritonitis, from lesions in 
the gastro-intc.slinal or urinary organs. Such a per- 
foration of organs of both the gastro-intestin.il and 
the urinary systems from a bullet or a stab wound may 
complicate the diagnosis. Injuries to the urinary blad- 
der may be extra- or intrai>eriionc.al. The* urine 
etnptying through the hole in the bladder may enter 
the soft tissue of the perivesical space, or the intra- 
j}er)tonc.iI cavity. Keal peritonitis may rcsidt, or sec- 
ondary pressure on the ijilraperitoneal orgatis from 
the accumulation of urine in the perivesietd space. 

D.fTereniial diagnostic problems between <Iiscascs of 
the male genital organs and the gastro-intcstin.al tract 
are fewer. One important clinical picture, though, 
may come up in males under the signs and symptoms 
of a fully developed peritonitis: tenderness and rigidity 
in either the lower left or right abdominal qnadr.ant. 
distention, sickness .and vomiting may be present. If 
the right lower quadrant is involved one may he in- 
clined to make the diagnosi.s of an acute njipendicitis. 


l^evcrthclc!>.s, all this does not fit into the picture 
of an acute a])pcndicitis or peritonitis. Blood 
count, c.specially white cells, may be normal or 
only sightly increased— rectal e.xaminatioii, which 
should never be forgotten in e.xamining abdoininil 
c.asc.s, may not revc<'d any patholog)'. The entire prob- 
lem in such a case may be that of a relatively hannless 
acute deferentitis. There may be no swelling of the 
scrotal part of the v.as deferens at all, but on palpa- 
tion the finger feels in the inguinal canal the highly 
painful spermatic cord, causing the secondary, 
(hut hannless) peritoneal reaction. If occurring on 
the right side it may easily be mistaken for an acute 
appendicitis. Sometimes it is difiicult to d fferentiate 
between a hernia and a hydrocele, especially when both 
arc combined and complicated by adhesions from wear- 
ing a truss. 

It is obvious that many problems can arise from 
diseases of the female genital organs in differential 
diagnosis with tlic gnstro-intcstinal tract. The discus- 
sion of these features, however, would lead this paper 
too far and it can, of course, cover only a few of the 
many pictures and problems involved in differential 
diagnosis between gnstro-intcstinal and genito-urinary 
symptoms. It certainly has no ambition of being com- 
plete in this respect. 


The Role of the Fat Soluble Vitamins A and D in Nutrition 
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MODE OF -\BSORPTIOX OF \'1T.‘\MIN D .AND 
FACTORS J.\Am\'ED 

V ITAMIN D can be absorbed from the alimentary 
tract, and also after intramuscular injection and 
through the skin. .A.ltbougli the absorption of vitamin 
D is aided by the presence of fat, this does not apply 
however to .absorption in the presence of mineral oil. 
Smith and Spector (Smith. M. C. and Spector, H. Cal- 
cium and Phosphorus Metabolism in Rats and Dogs as 
Influenced by the Ingestion of Mineral Oil. J. A’ulri- 
lion 20:19, 1940) determined experimentally tlie effect 
of the ingestion of mineral oil in puppies on the meta- 
bolism of calcium and phosphorus. They noted tiiat 
the mineral oil interfered with the utilization of vit.mu'n 
D to such a degree that three times the amount of v ta- 
min D was necessarj- to cure experimentally produced 
rickets when mineral oil was indudccl to the extent of' 
five percent of the ration. To such a degree did the 
mineral oil in the young dog interfere with the reten- 
tion of calcium and phosphorus that nonual calcifica- 
tmn did not take place. 

Efficient absorption of vitamin D is aided by the 
presence of bile. This is particularly shown by the 
fact that vitamin D cannot be properly absorbed from 
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the alimentary tract when a biliary fistula is established 
ill an animal. However, if the an mal is fed taurocholic 
acid or dcsoxycholic acid, the absorption of vitamin D 
is mater.ally aided (Greaves, J. D. and Schmidt, C. L.. 
A. The Role Flayed by Bile In The Absorption of 
Fitainin D in The Rat. J. Biol. Client. 102:101. 1^33). 
Obsiruclivc jaundice also interferes with normal ab- 
sorption of vitamin D. 

In this connection, the work of Heymann (Hcymann. 
tv. Metabolism and Mode of Action of Vitamin D. 
Am. J. Dis. Child. 53:913, 1^38) is of considerable in- 
terest. E-xperimenting with rats he ligated the bile 
ducts. Rickets which had been induced in rats who 
suffered from the experimentally produced obstructive 
biliary cirrhosis and jaundice required ten to twelve 
times as much vitamin D injected intramuscularly as 
was necessary for the cure of rickets in other rats 

The significance of the infraimisctilar injection was 
that it ruled out the possibility of impaired intestinal 
absorption. Similar results were obtained w-hen the 
liver was damaged by the administration of carbon 
tetrachloride. The diminished antirachitic effective- 
ness of vitamin D was evidently due to the liver disease. 

Although the exact mechanism is not clear, the un- 
impaired fiver plays some role in the efficient utilization 



JovR. D. D. 
iFfTOtBI-S, I9-I4 


The Role of the Fat Soluble Vitamins A and D in Nutrition 


293 


of vitaniiii D. When liver disease is suspected, it would 
therefore be an indication lor the adniinistration of 
more ample dosage of vitamin D. 

Because of the disturbance in fat absorption and the 
loss of calcium salts in the feces in celiac disease, large 
amounts of vitanun D may be helpful in controlling the 
disorder. 

Absorption of vitamin D occurs mainly from the 
small intestine. It reaclies the blood and then is dis- 
tributed to meet the needs of tlie various tissues of the 
organ..sin. In the normal human being the concentra- 
tion of vitamin D in the blood is about 50 to 135 Tn- 
ternatlonal Units in each 100 cc. of scrum. In the fish, 
the liver is a special rcposiiory of vitamin D. In the 
human being however, no such special pred lection for 
the liver is to be found ; its distribution is much more 
general throughout the body wherever there is an ac- 
cumulation of tat. provided an ample amount of the 
vitamin is available. 

RESULTS OF DEFICIENCY OF \TTAWIN D 

O NE of the important results of a deficiency of 
vitamin D. is the development of rickets, a di.scase 
bound u]) with a disturbance of the mineral metabolism, 
so that normal calcification of bone does not take jdace. 
The minerals primarily involved are calcium and 
phosphorus. In some cases, the concentrat on of cal- 
cium in the blood is normal, bin there is a deficiency 
of pho.sphorus. In this condition, the ends of the long 
bones exhibit an overgrowth of cartilaginous tissue of 
the ribs. Therefore the joints of long bones become 
enlarged. Along the ribs tli's. increased prominence 
assumes the appearance of the classical “rachitic ro- 
sarj'.” Because of the softness of the bones and their 
subjection to the weight of the body, the legs became 
bowed. Confinnator)’ evidence of the condition is to 
be found by means of ihe characteristic roentgen picture 
of the bones, and also by the demonstration of the low 
phosphorus detenninat'on in the blood scrum on chem- 
ical examination. 

Rickets may also result when the phosphorus in the 
blood is nonnal, but there is a deficiency of calcium in 
the serum. This is often referred to as “low calcium 
rickets." In this cond tion tetany may develop, pre- 
sumably also as a result of low calcium. 

Still a third type of rickets has been recognized, due 
to a deficicnc}’ of both the minerals calcium and 
phosphorus. This is the type known as osteoporosis. 
The interesting clinical therapeutic fact is that such 
rickets may be prevented, or in the already established 
condition, a cure obtained by the administration of 
vitamin D. The vitamin acts by restoring normal con- 
centrations in the blood of both these minerals, calcium 
and phosphorus, provided the amount actually present 
is not too low. Vitamin D accomplishes this remark- 
able function by increas'ng the absorption of these es- 
sential minerals, from the alimentary tract, and also by 
preventing undue loss by excretion in the intestine 
(Sohl, A. T. Physiology aud Pathology of Vitaiitiu D. 
Chapter XXJP'. The Vitaiiiius, 1939, The Aiucricau 
liled’ral Asso.) 


It is possible that calcium and phosphorus already 
available and stored in the tissues may be mobilized by 
means of vitamin D, for deposition in bone and its nor- 
mal structural development. 

While the exact manner in wh ch A'itamin D acts to 
jirevent or cure rickets remains an incompletely solved 
problem (Park, II. A. The Therapy of Rickets. 115: 
370-379, J. A. M. A. 1910), the important fact re- 
mains from a therapeutic point of view, that the vitamin 
is remarkably' effective in the cure of this serious dis- 
ease. The minerals calcium and phosphorus and vita- 
min D thus have an important role to fulfill in facili- 
tating normal structural gi'owth and development. The 
diet should therefore contain a liberal quantity of all 
three factors. Liberal amounts of vitamin D in the 
jiresence of an adequate supply of these minerals will 
aid in a superior development of the skeletal structure. 
This is one reason among others why with an improve- 
ment in the economic status of jieoplc, the children 
often grow taller than their less fortunate parents 
reared in early jiovcrty. 

In this important field, the fish liver oils have played 
a prominent role, as leadily available sources of natural 
vitamin I). Coupled with the fact that these oils are 
also excellent sources of vitamin A, one can readily 
understand the nutritional value of these commercially 
available sources of supply. Halibut liver oil, excelL-nt 
as a source of vitamin A, also contains important quan- 
tities of vitamin D, and it therefore ranks among the 
superior substances in the promotion of skeletal growth. 
The Interrelationship of Vitamin D and Calcium and 
Phosphorus 

However effective vitamin D undoubtedly has proven 
to be for the development of sound bony structure, one 
must never lose sight of the fact that the optimum use- 
fulness of the substance is obtained in the presence of 
a liberal supply of both calcium and phosphorus, the 
prompt and best utilization of which takes place in the 
presence of this vitamin. 

Osborne and Mendel (Osborne, T. B. and Mendel, 
L. B. The Inorganic Elements in Nutrition. J. Biol, 
Chem. 01:131, Apr., 191S) in 1918 showed the import- 
ance of calcium and phosphorus in the growth of bone. 
Although growth continued in spite of low levels of 
sodium, potassium, magnesium or chlorine, such growth 
was arrested when there was a diminished intake of 
calcium or phosphorus. 

The relationship of the calcium phosphorus meta- 
bolism to disturbances of bony structure and the devel 
opment of rickets was shown b)- Howland and Kramer 
(Howland, J. and Kramer, B. Caleium and Phosphorus 
In The Scrum In Relation to Rickets. Am. J. Dis. 
Child. 22:105, 1921). They found the concentration 
of calcium in normal infants and young children to be 
from ten to eleven mg. per hundred cc. of serum. E.x- 
amination made during active rickets showed the cal- 
cium concentration to be normal or slightly reduced 
A definite reduction in the inorganic phosphorus of the 
serum always took place in active rickets. 

This important interrelationship of antirachitic vita- 
min to the minerals calcium and phosphorus was also 
demonstrated b}' the following contributions. Slier- 
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man and Pappenheiiner (Sherman, H. C. and Pappen- 
Iteimcr, A. M A Dietetic Production oj Rickets in 
Rats and Its Prevention by An Jnoiganic Seilt. Ptoc. 
Soc. E.rptl. Biol Med., 18:193, 1920-1921) showed 
the importance of the addition of potassium phosphate 
to the diet of rats in tlie prevention of rickets. The 
.work indicated the importance of the minerai con- 
stituents of the diet as well as the fat soluble vitamin 
factor in the prevention of rickets. 

Similarly Mellanhy in 1925 (Meltanby, E. The Ef- 
fect of Cereals and Their Interaction ivith Other Fac- 
tors of Diet and Environment in Producing Rickets. 
Medical Research Council, Special Report Scries 
(London) No. 193. 1925) showed the importance of 
an ample amount of calcium and phosphorus and fat 
soluble vitamin in the diet for the prevention of rickets 
in puppies. The causes of defective calcification of 
bone were found to be due to a dehciency of calcium 
and phosphorus in the diet as well as of the fat con- 
taming the antirach.tic vitamin. 

Sold and his associates (Sold, A. T., Broxvn, H. B., 
Chapman, E. E., Rose, C. S. and Saiinvcin, E. 31.: 
The Evaluation of the Phosphorus Deficiency of 
the Rickets-Producing Diet. J. Nutrition 6:271, May, 
1933) showed how restrictions in the amount of plros- 
phorus could seriously limit growtli even in the pres- 
ence of liberal amounts of vitamin D. Growth was 
retarded when the level of phosphorus in the diet was 
low, even though the amount of calcium was high and 
ample amounts of vitamin A and D were administered. 
This work indicated the importance of phosphorus as 
well as calcium and vitamin D as factors essential for 
normal growth. The development or cure of rickets 
therefore depends on the role not only of vitamin D 
but of proper amounts of the minerals, calcium and 
phosphorus as well. 

The essential function of vitamin D is to make the 
blood serum values of calcium and phosphorus normal 
by increasing the absorption of these minerals from the 
alimentary tract or by diminishing their loss through 
excretion by way of the alimentar3’^ tract. 

In addition to the effect of vitam n D deficiency on 
the skeletal structures, the various other tissues of the 
body also suffer, leading particularly to weak and flabby 
musculature. 

The presence of vitamin D deficiency when it has 
led to actual bone changes may of course be recognized 
by radiologic examination. This, however, represents 
an advanced stage of the disorder. Of greater im- 
portance are methods of recognition in the subclinical 
stage, before organic changes in the bony structure 
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have actually developed. This stage may be suggested 
by a determination of the concentration of calcium and 
phosphorus in the blood. Thus the normal value for 
phosphorus is 4-6 mg. percent and that of calcium is 
9-11 mg. percent. A diminution in these x'alues mav 
be an early evidence of subclinical deficienev of vita- 
niin D. 

Vitamin D Deficiency and Dental Caries 

iMellanb}' showed (The Committee for Investigation 
of Dental Disease. The influence of Diet on Canes in 
Children’s Teeth (Final Report), Medical Research 
Council, Special Report Scries, No. 211, London, IIis 
Majesty’s Stationery Office, 1936) the importance of 
supplementary additions of fish liver oil in the preven- 
tion of dental cavities and the arrest in the progress of 
dental caries. 

In this report Mellanby found “that a relatively high 
vitamin D content of the food can do much to d minish 
the incidence of caries if the vitamin is given during 
the development of the teeth; that a beneficial effec 
may be obtained if the vitamin is given at a fairly late 
stage of development, and that when it is given after 
the eruption of the teeth, the onset and spread of caries 
is delayed.” 

Mellanby administered from 700 to 1500 units of 
vitamin per day, McBeath had also shown the value 
of vitamm D in favorably influencing the condition of 
tlie teeth (McBcath, E. C. Nutntional Control of Den- 
ial Caries. N. Y. State J. Med. 33:1086, Sept. 15, 
1933). In another study McBeath and Zucker fil/c- 
Bcath, E. C. and Zurkcr, T. F.: The Role of Vitamin 
D in the Control of Dental Caries in Children, J. Nut- 
rition 15:547, June, 1938) recommended the addition 
of three teaspoonfuls of fish liver oil in the prevention 
of dental caries. 

The}' reported their observations on the effect of 
vitamin D on the structure of the teeth over a period 
of four years on a group of 800 children. The chil- 
dren chosen for this stud}' were from orphanages in 
and near N. Y. City. The findings of Jlellanby were 
verified as to the effect of vitamin D on dental caries. 
Their observations led them to the conclusion that vita- 
min D as well as calcium and phosphorus played a 
specific role in the normal grow Ih of the teeth and the 
prevention of caries. 

During the period of the year when caries was most 
common, only the daily administration of 800 units of 
vitamin D was capable of preventing an increase in 
the disorder. 

(To Be Continued) 
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Long Standing Fever Due to Regional lieo-Colitis 

Jfy 

l\ H. SPRAGUE, M.n. 

W. S. ANDERSON, Sqd. ],(lr. 

T. II. AARON, M.D.* 
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I T is the purpose of iliis commuuication to i-ej)orl 
a case of regional ileo-colitis in whxh the diagnosis 
was obscured by an elevation of temperature which per- 
sisted for several months before the usual clinical and 
laboratory signs appeared. 

Since the increased interest in this disorder occa- 
sioned by the publication of the Studies of Crohn and 
his associates, (1) numeious articles have appeared 
in the literature. A careful study of those available 
has brought to light the fact that persistent fever by 
itself is not a common or outstanding finding in most 
cases of this disease. 

The case report to be jiresented is that of A.B., 15 
years of age, a high school girl of Anglo-Saxon parent- 
age who was first seen by one of us February 15. 1942 
complaining of an inflammatory process in the right 
knee of a week's duration. A tentative d agnosis of 
acute rheumatism was made and the patient was sent 
home on salicylate medication along with rest and local 
heat. She improved rather rapidlj- and by February 
23, 1942 her condition was considered very satisfactory. 

About April 15, 1942 she came down with what ap- 
peared to be a polyarticular type of rheumatism and 
after a period of 6 weeks of treatment at her home 
She was admitted to the Royal .Alexandra Hospital. 
Here she was found to have a sedimentation rate of 
30 mm. in one hour ( Cutler j. During this time her 
leucocyte count varied from 6,350 up to 9,450 with a 
normal differential count. She had a moderate sec- 
ondary anemia. The hemoglobin was 70% (Sahli) 
er 3 'throcytes 3,550,000. Repeated urinalyses were es- 
sentially negative. The Kahn reaction was negative. 
An electrocardiogram showed a sinus tachycardia of 
122, the P. R. interval was 0.16. Physical examina- 
tion d d not reveal any cardiac enlargement nor were 
there any murmurs heard. There was no clinical en- 
largement of the liver or spleen and no tenderness 
elicited on further palpation of the abdomen. Repeated 
mantoux tests were negative. Durmg the time of her 
stay in hospital she complained of sh fting pains in her 
joints, her knees particularlj' being affected. She had 
a temperature elevation every day varying from 100° 
to 104°F. In spite of this she did not appear to be 
quite as ill as would be expected. She exhibited a 
moderate degree of listlessness and anorexia. As a 
result further studies were made. Blood cultures we'c 
negative, agglutination tests for typhoid, para typhoid 
A, and B, undulant fever and tularemia were all nega- 
tive. A chest x-ray was normal in all respects. Dur- 
ing this period of observation she had no diarrhoea or 
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constipation and no abdominal distress. Two trans- 
fusions of blood, totalling 500 cc. were administered. 
After four weeks' ob.servation it was decided to pennit 
l.cr to return home to stay in bed and wait for further ‘ 
developments. Her mother kept a careful record of 
her temperature but no improvement was noted. Her 
general condition during her sta\' at home did not , 
deteriorate apprec ably, however, on Sept. Sth after a 
little over two months of rest at home, she was ad- 
mitted to hospital once more for a further series of 
tests. Her first urinalysis showed the presence of a 
few motile bacilli but a subsequent catheterized speci- 
men was negative in this regard. No sign.ficant change 
was noted in her blood counts. A reclieck on the 
agglutination tests for typhoid, para tj’phoid, undulant 
fever and tularemia was negative. Fler sedimentation 
rate remained increased at 23 mm. in 1 hour (Cutler 
method). The mantoux test was repeated tw'ce with 
negative results. An x-ray examination of her chest 
was reported as being negative. In the face of all 
these negative findings and the fact that her general 
condition was reasonably good she was once more sent 
home to await further developments. 

The patient was readmitted to hospital October 19, 
1942 for a further period of observation. On this oc- 
cas’on it was noted that the patient was tender on deep 
palpation to the right of the umbilicus. She was ap- 
parently unaware of pain in this region and had no 
particular bowel symptoms such as diarrhoea or other 
abnormal manifestations. 

In view of this, finding an x-ray of the colon was 
taken. During the course of examination the roent- 
genologist also remarked about the tenderness elicited 
by palpation over the right side of the abdomen, how- ’ 
ever, he was unable to demonstrate any lesion of the 
colon or terminal ileum. An intravenous urogram was 
also made and reported negative. 

November 1, 1942, she was readmitted to hosp'tal - 
with the same type of fever. On this admission she 
volunteered the information that her right side was 
somewhat tender to pressure at times and on deep 
palpation increased sensitivity was noted for the first 
time. The possibility of a peri-nephritic abscess was 
entertained, but x-rays visualizing the psoas muscle 
revealed no abnormality. An exploratory operation 
was considered but after consultation with the surgical 
staff it was felt that the findings were too indefinite 
and vague to warrant a surgical procedure. 

November 7, 1942 a large peri-anal abscess formed 
and this was incised and drained by one of us, W. S. A. 
Following this, her temperature subsided completely ‘ 
and immediately she began to notice definite improve- 
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' ment. On December 13, 1942 she was discharged fron\ 
the hospital afebrile, with no ev dencc of a persisting 
fistiila-in-ano. ' 

December 28. 1942 she was once more admitted to 
' hospital with another more deep seated peri-rectal 
; abscess, which drained spontaneously. The only trea - 
, ment carried out on this visit was the application of 
hot compresses locally. Surgery was advised but the 
, patient wished to return Imme until after the holiday 
' season. She was only in hospital three days, during 
’ which she had an intermittent fever ranging as high 
, as 100.2'’F. 

Tlte patient was readmitted to the hospital once more 
'■ March 3, 1943 with the same type of fever. The pa- 
tent complained of pain in the rectal region and felt 
she was going to develop another abscess. 

/ The persistent recurrence of peri-rectal inflamma- 
tory changes suggested the possilhlity of a source 
, higlter up. It was noted in a statement by Crohn { 1 ) 

. that matiy cases of regional enteritis are complicated 
by fistula format cn. A Barium enema was again car- 
ried out, in spite of the fact that she never had any 
. Lcfinite bowel symptoms. The x-ray findings reported 
by Dr. A, D. Irvine were as follows: “Radiographi- 
cally the appearance is that of an inflammatory infiltra- 
' tion in the terminal ileum cecum and lower ascending 
, colon associated with spasm which presents the radio- 
graphical appearance of tuberculous ileitis and colitis." 

It was felt that chn cally this ca^e was more likely to 
be a regional ileo-colitis than tuberculous disease of the 
bowel. In view of ihese findings an operation was ad- 
' vised and one of us, W. S. A.,carr.ed out an exploratory 
i procedure which revealed the presence of an inflamma- 
' tory induration of the lower 3 .nches of the ileum and 
cecum and lower 7 inches of the ascending colon, asso- 
ciated with enlarged mesentric nodes. A careful seaich 
of the rest of the small bowel revealed no skip areas. 

After a resection of the diseased bowel and lymph 
nodes was carried out a side to side ileo transverse 
* colostomy was performed. The pathological report 
made by Dr. M. E. Hall was as follows: “Specimen 
. fixed in formalin of upper colon and distal ileum shows 
about 6 inches of colon and 3 inches of ileum with a 
chronic polypoid ulcerative lesion. The bowel wall is 
thick and rigid and there is definite narrowuig of the 
lumen. Sections show wide areas of both port.ons of 
' intestine free from mucosa and replaced by chronic gran- 
. ulation tissue in places piled up with a polypoid char- 
acter. Scattered through granulation tissue are fre- 
quent foreign body giant cells — chron c ulcerative and 
polypoid ileo-colitis, Crohns’ disease.” 

A careful follow up study has been carried out on 
this patient and up to date no further bouts of fever or 
peri-anal infection has been noted. Also, the fistula- 
in-ano has healed spontaneously. 
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DISCUSSION 
Nearly every aspect of regional ileo-col tis has been 
•covered in numerous publications, however, this case 
seemed worthy of a report because of its atypical mani- 
festation, namely a fever of long standing without an}' 
other identifying symptomatology. The term pyrexia 
of unknown or gin which was so popular during and 
after the last war has been restricted to an ever de- 
creasing number of ailments. This case would suggest 
that in the differential diagnosis of obscure fevers re- 
gional ileo-colitis should be considered. Fever is men- 
tioned in several of the cases reported but it was usualy 
in asswiation with the other typical 'findings such as 
abdominal pain, intermittent attacks of diarrlioea and 
loss of weight. 

Hurst (3) was of the op nion that a persistent fever 
was more indicative of a tuberculous lesion of the 
bowel and in ileo-colitis fever was present only during 
the bouts of activity of the disease. 

The 'Other outstanding feature of this case was the 
development of the recurring peri-anal abscesses w.th- 
out other obvious cause. Weisel, Wakefield and Smith 
(4) reported a study of 12 cases of indeterminate 
pyrexia which was caused by peri-rectal abscesses. 
For a time it was thought that this was the explana- 
tion in this case as the fever did subside somewhat 
after incision and drainage was instituted. However, 
the fact that the abscesses continued to recur seemed 
to indicate some deeper source. 

It should be emphasized that a fairly high percent- 
age of cases of regional ileo-colitis are complicated by 
peri-rectal or peri-anal abscesses resulting from infec- 
tions tracking down through the pelvic tissues. It was 
this observation that finally pointed to the proper diag- 
nosis. 

SUMMARY 

A case of regional ileo-colitis is presented in which 
the diagnosis was obscured by a long standing fever 
for several months before other signs appeared. 

The need for considering the possibility of this dis- 
order ill the differential d.agnosis of indeterminate 
fevers. 

Emphasis is placed on the possibility of peri-ana! or 
rectal abscesses being a presenting symptom of this 
disorder. 
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DR. ELMER HUPPERT 
Obifuary 


Dr. Elmer I. Huppert, chief of proctology of New 
York Ehiiversity Med cal School and assistant attend- * 
ing surgeon of Bellevue Hxispital, third division, died 
recently in Doctors Hospital at the age of 65. after 
a brief illness. 

Dr. Huppert, who resided with his sister, Mrs. 
Lazarus Rosenberg, at 88 Rugby Road. Brooklyn, was 
stricken two weeks ago, while on vacation in Florida, 
and was brought home and admitted to the hospital. 

Born in New Y'ork, Dr. Huppert w’as graduated 
from New York Medical School in 1903 and became 
associated with Bellevue in 1914, where he has been an 


outstanding figure in the field of proctology. He W'as a 
consultant at St. John’s, Long Beach, Lutheran and 
Wickersham Hospitals. 

Dr. Huppert, who founded the New' York Proc- 
tological Society, was a fellow' of the American College 
of Surgeons and a member of the New York County 
Med cal Society and the New' York State Medical As- 
sociation group. Lie was a past president of the New 
Y'ork Society and belonged to Perfect Ashlar Lodge of 
the Masonic Order. Fie w’as also founder of the Green 
jMountain Boys Camp at Brandon, ^''t. 

Also surv’iving are two other sisters, Mrs. Rose Rol- 
land and IHiss Betty Huppert, and a son, Elmer I. 
Huppert, Jr. 


DR. CHARLES L. GLAESSNER 
Obifuary 


Dr. Charles L. Glaessner was born in Prague, 
Czechoslovakia in 1S76. He received his early school- 
ing and his medical education in the city of his birth. 
In 1900, he graduated from the medical school of the 
University of Prague. In the five years that followed, 
he served as assistant in medicine in various European 
nied.cal centres, including Strassburg, Wuerzburg and 
Berlin. During this period, he was actively engaged 
in post-graduatc studies and in research work, chiefly 
in physiology and physiologic chemistry under the 
stimulating influence and guidance of some of the out- 
standing figures of that period : Hofmeistcr, Ewald and 
Kraus. Here the groundwork for his contributions to 
intenial medicine were laid. All of his later work 
bears the impress of these early formative years in e.x- 
per.mental medicine! These years produced no less 
than seventeen contributions many of them dealing with 
the physiolog}' of digestion: pepsin, rennin, pancreatic 
enzjTues, gastric motility, etc. 

In 1905, Glaessner was appointed assistant in inter- 
rtal medicine at the Rudolf Hospital in Vienna. The 
Viennese atmosphere, medical and social, and the op- 
portunities for work were all to his liking. Here he 
remained, and here he engaged in active practice, ful- 
filling w'ith distinction, successively more important 
hospital and teaching positions, and ahvays at work on 
some scientific contribution to medicine. In 1909 he 
was appointed “docent” (associate) in internal medicine 
at the University of Vienna and in that same year he 
became chief of the gastro-enterological division of the 
Allgemeinen Krankenhaus. Then came World War I 
and active service in the army. Dr. Glaessner served 
as consulting physician to the armies in Italy and Rus- 
sia. He was also chief of the epidemic hospitals. For 
meritorious services rendered during 1914-1918, he was 
aw-arded the Franz Josef Order. 

• Following the war, he w*as for a brief period, chief 
of the Malaria Hospital. Then came an uninterrupted 
period, extending over almost tw'o decades, as chief 
and director of medicine at the Rainer Hospital (1920- 
1937) and the Franz Joseph Hospital (1937-1938). 


In 1923 he was appointed Professor of Internal Medi- 
cine at the University of Vienna. He was a favorite 
with the student body and popular wdth the other 
members of the faculty. As a teacher for the Ameri- 
can ^ledical Assoc.ation of Vienna he learned to know' 
many Americans who came to Vienna for post-grad- 
uate work in gastro-enterology. Some of these have 
since achieved fame in their own right. These were ac- 
tive, happy and fruitful years. Of the one hundred sixty- 
three original articles which he contributed to medical 
literature, almost one hundred appeared during this 
period, many of them in the Wiener KHnische Wo- 
chenschrift and the Archiv fuer Verdauungskrank- 
heiten. Flis contributions dealt w'ith various phases of 
internal medicine: they display the originality of 
thought, the diligent and painstaking care of the true 
scientific worker. Glaessner 's most numerous and 
most important contributions were in the field of gasti o- 
enterolog}'. During his long career, he enriched the 
literature with his work on the physiology, chemistry 
and patholog}’ of the stomach, duodenum, pancreas, 
liver and gall-bladder; he studied the various ferments, 
the bile salts, the subject of diet and the metabolism 
of sugar; he introduced the use of mineral-free w'ater 
in the treatment of gallstones and kidney-stones and 
this therapeutic procedure had many followers on the 
continent where his work' w'as better known. In his 
monograph, “Ulcus Duodeni” he summed up the then 
existing know'Iedge and his own contributions to the 
subject. He described the ulcer tongue. He also dis- 
covered the selective action of the secreting cells of the 
stomach on neutral red and thereby was able to intro- 
duce it into gastro-enterology as an additional test for 
the study of gastric function. In 1929, his monograph 
on diseases of the liver and gall-bladder appeared. The 
amino-acid liver-function test he introduced, served as 
a basis for many liver-function tests that followed. 

Probably nearest to his heart, w’as his work witli 
pepsin in the treatment of the gastro-duodenal ulcer. 
His first publication on this subject dates back to 1927. 
In the years that followed, more than a dozen of his 
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<ii tides were cIe%'oted to the stiuly of thib form of treat- 
ment and to reports on the excellence of the results. 
His last efforts before his untimely death were bent 
upon establishing this mode of tlierapt' in this country. 

Ilis work earned for him the resp'ect of his collea- 
gues. just as his warm human understanding and bis 
wonderful sense of humor earned him the love, the 
admiration, and the devotion of his family, his collea- 
gues and his patients. JHanv honors were conferred 
upon him and these he carried* with the dignity befitting 
the man. He was an Officer of the Legion of Honor 
of France. His own country conferred upon him its 
highest honor. Hofrat (Aulic Counsellor). He was 
an honorary member of the Society of Gastro-enterologv 
in Brussels, a corresponding member of the Society 
of Gastro-enterolog}’ in Paris, an Honorary Member 
of the Royal Society of iMcdicine (Ghent. Belgium), 
and foreign collaborator of the Review of Gastro-cn- 
lerology (New York). He was also a founder of the 
Union Therapeutic in Paris. 

Unfortuately. the upheaval in Eurojic forced h'm 
to leave Vienna in 1938 and after a brief stay in Bel- 


Slmber '} 

giuin, he found a haven in thi.s country. He nns 
lappy to be here, to get the opportunity to devote 
himself again to practice and to investigative work. 
In the four short years given to him. he picked up the 
' threads anew, formed new and respected association- 
ships, renewed old ones made at gastro-enterologic 
congresses abroad and engaged in work in the clinic, 
and hospitals of New York Citi'. He was associate 
visiting physician at the City Hospital, lecturer at the 
Polyclinic I-Io.spital and shortly before his death, was 
honored by the Fifth Avenue and Flower Hospitals 
and New \ ork Medical College with an appointment 
as Associate Clinical Professor of Jiledicine. 

Wliilc tlms actively at ivork Dr. Ghessner iias sud- 
denly stricken witli coronary thrombosis and after a 
brief illness died on February 26, 1944. Gastro-en- 
tcrology lias lost one of its foremost figures, a man of 
umisnal scientific attainments and an important con- 
tributor for forty-five years. 

Frank S. Pierson, M.D. 

Ernst Hamnierschlag. M.D. 


Book Reviews 


The Standardization of Volumetric Solution. By 
R. B. Bradstreet. 2nd Edit., Pp. 151, ($3.75). Brook- 
lyn, N. Y.. Chemical Publishing Co., 1944. 

As pointed out in the Foreword, a standarized solu- 
tion is a means to an end and not the end itself. In 
this Irook the author attempts to describe in a concise 
manner methods of standardizing solutions so that they 
may be used rapidl)’ and without taking lime out to 
look up specific directions in some text or journal. 
This little volume is frankh' meant as “a handy refer- 
ence work for the man who must hurry to get his re- 
sults.” 

While not meant for the beginner, the general prin- 
ciples underlying the methods are usually described 
sufficiently clearly to make the book useful even to the 
beginner. Methods used in calibration of volumetric 
apparatus, preparation of standard substances, prepara- 
tion of standard solutions of jirecipitating agents and 
preparation of standard solutions of oxidizing agents 
are given. The chapters on indicators and standard 
solutions of acids and bases should be of interest to the 
gastroenterologist. Determinations such as those of 
the acid concentration of gastric contents or the alkali 
reseri-e of intestinal contents are essentially based on 
color changes produced by a given indicator on titrat- 
ing the sample with alkali or acid. While these chap- 
ters are not concerned with titrations of biological 
fluids, the essential principles involved in these proce- 
dures are well presented. Various tables of practical 
importance in the chemistry laboratory are included. 
The book is concisely written and is well recommended 
for the purpose for which it is intended. 


Scmimicro and Macro Organic Chemistry. B\ 
Nicholas D. Cheronis. Pp. 388 ($2.75) New York, 
Thomas Y. Crowell Co., 1943. 

This is a laboratory manual designed to acquaint the 
student with the properties of representative organic 
compounds and with the metliods of organic analyses. 
Unlike numerous other laboratory manuals covering 
the same field this book presents numerous experiments 
involving seniiinicro technic. This is probably a de- 
sirable step since in actual practice the student may be 
faced ivith testing small quantities of a substance 
rather than the relatively unlimited amounts to which 
the more traditional macro methods accustom him. 
However, not to make the transition too abrupt and 
for the purpose of contrast, both semimicro and macro 
methods are included in parallel. 

In addition to the 370 pages of text proper and 18 
pages of index, numerous questions .about each of 70 
types of experiments and a number of laboratory re- 
port sheets are included as a detachable appendix. 

Meant primarily for the student of elementary or- 
ganic diemistry, the book would appear to fill certain 
needs in the field of laboratory instruction. For those 
wIto are already acquainted with organic chemistr). 
the description of some of the newer semimicro tech- 
ii’cs may be of interest. 

The Canned Food Reference Manual. Edited by 
R. W. Pilcher. 2nd Edition. Pp. 552. New York. 
American Can Company. 1943. 

First published in 1939, this manual has had a wide 
appeal to those who for reasons of their profession or 
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business are inlerested in canned foods. Altho puli- 
Tsiied l)y a firm whose main business is the niamifac- 
ture of cans, the honk is not a brief extolling the vir- 
tues of canned foods and products. It is a factual and 
authoritative presentation of much material of great im- 
portance. Our present-day knowledge of liuman nu- 
trition is discussed extensively and mucli information 
about human mineral and vitamin requirements, the 
chemistry and methods of ass.ay of vitamins, and the 
units and statidards of vitamins arc given. Dietary 
inadequacies and recommended practices to overcome 
these deficiencies are discussed. The role of commer- 


cially canned foods in ma'ntenance of nutritional bal- 
ance are of course presented. Useful information on 
public health a.spects of canned foods and on regula- 
tions and laws concerned with processed packaged foods 
are given. Tlic important food, drug and cosmetic 
act of 1938 is given, and incidentally should be read 
by all physicians intere.stcd in public health and nutri- 
tion. A series of 52 tables covering 220 pages, (the 
caloric values of different foods, the composition of 
numerous canned foods, the diabetic classification of 
foods, weight-height relations, etc.) and a selected 
bibliography complete the volume. 
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CLINICAL MEDICINE 

Sto.mach 

Thorst.m), M. ].; The outlook ott corciiianui of the 
sloinach. (yJw. J.'Swgery. V. 44. P. 242, May, 1944). 

.Mlliough impressive reports on the treatment of 
carcinoma of the stomach emanate from large clinics, a 
truer picture comes from statistics of unsclectcd cases. 
In Harper Ho.spital, Detroit, from 1928 to 1942, 454 
p.atients were treated for carcinoma of the stomach, 
riie inortalit}’ rate of their ojicrablc jjatients during 
hospitalization was 26.5 per cent. Tims one-fourth of 
the patients were in critical condition upon admission. 
Of biopsies taken, the most common diagnosis was 
adenocarcinoma. The mortality rate for gastrectomy 
was 64.7 per cent, but the last twenty such operations 
(1941-’42) carried only a 29.0 per cent mortality and 
the miinber of these operations is increasing. Onc- 
lourth of the patients with gastric carcinoma had a 
iioniial blood picture. Of 516 patients admitted to Re- 
ceiving Hospital, Detroit, with carcinoma of stomach 
/6.6 per cent were clinically inoperable and the hospi- 
tal mortality rate was 48.1 per cent. While there is 
no marked annual increase in admissions for carcinoma 
of the stomach, there has been no marked improvement 
n the early diagnosis either. — Wfoi. D. Beamer. 

Kenshaw, R. j. F. : Correlation of roentgenologic 
<ni(f gastroscofiic c.vaminations: from the standpoint of 
die gastroenterologist, (.dm. J. Roentgen. R.'id. Tlier., 
^ ■ 51, P. 585, May, 1944). 

ffhe comparative value of gastmscopic to roentgen- 
ologic examination is rated as being of primary or sec- 
ondary value. It is of primary value when the diag- 


nosis cannot be made by X-ray such as in chronic 
gastritis and also when gastric ulcers are seen on 
gastroscopy, but not otherwise. In 150 of a total of 
842 patients or 17.7 per cent examined by both meth- 
ods, gastroscopy was the only means of establishing the 
diagnosis. Most of these were cases of chronic gastri- 
tis but 10 were gastric ulcers. In 55.4 per cent, 
gastroscopy was only confirmatory, that is, of secondary 
value especially in the diagnosis of normal stomach. 
But it also gave more detail as in gastritis in association 
with an X-ray diagnosed duodenal ulcer etc. If it 
made the diagnosis definite, for example the malignant 
or benign nature of an abnormal X-ray shadow, it was 
considered of primary value also, so that the entire 
|)crcentage of gastroscopic examinations of primary 
value was 25.6 per cent. It was of no value in 19 per 
cent, due to anatomical difficulties mostly, but also to 
inadaptability on the part of the patient. It is empha- 
sized that gastroscopic examiqations should be repeated 
at least as often as are roentgen studies. — Wm. D. 
Beamer. 


Bowei. 

Pattf.r, E. Is., F., AND Docter, j. M. : Carcinoid 
tumor of the cecum with metastasis. (Am J Path 
y. 20, P. 143, Jan., 1944) 

The authors present a brief review of the carcinoid 
tuinors of the gastrointestinal tract and list the com- 
moner sites of their occurrence. Carcinoid tumors are 
rarely encountered in the cecum. Carcinoids have a 
uniform structure resembling carcinomatas. Tliey are 
usuallv small and benign and often produce no svmir- 
roms. However, the fact that, at times, metastases do 
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occur points to the polentia! malignant character of 
the tumors. They may perhaps he considered as slow- 
ly growing inaligiiant tumors. The authors therefore 
suggest tile term “carcinoma of the carcinoid type” to 
he substituted for the term ‘'carcinoid." 

1 he pre.seut report of a case includes a brief history, 
the patient's course in the hospital and the gross and 
microscopic autopsy findings.— C. Foderaro. 


Felsex, J. and Wolarsky, W.: Prhiiary injraf-a- 
pUiary adcmaircinoUia of the duadeiiiiui. (Arch. Path., 
36, P, 428, J943). 

Primar_\ infnipnpillar)- adenocarcinoma of the duo- 
denum i.s rare, the pre,sent ca^e being the 47th to be 
reported. In this patient the tumor was found to oc- 
cur at tlie duodeiio- jejunal junction. Clinical Mgns 
and .symptoms were ah-ent. Adenomatous polyps, snh- 
rmicosal lipoma and 'turn ulcers of the duotlemnn were 
co-exislem. The authors iielieve that intestinal path- 
ology is nearly always multiple, as in this case. Diag- 
nosis may he established by means of roentgenographic 
study of mucosal defects following Karium and insufila- 
tion with air. — D. ^^■o^ker. 


BRi.Nnu'.Y, G. .^kxile ohstmcliou of the eolou. 
iSurg. & Gymr. OHiel., V. 78, P. 556. May. 1944. ) 

In lliis editorial the wr'ter states that about 20 per 
cent of the patients witli acute oh.stniction of the colon 
lose the r live.s. Carcinoma produces obstruction of the 
colon in alrout 80 ])cr cent of the cases, and about 10 
j)er cent of all malignant colon lesirms jtroducc obstruc- 
tion. mostly in the left half. Cancer of the colon occurs 
chiefly in elderly persons; setemy per cent of the cases 
being over fifty years of age. This should he borne in 
mind when the jiatient is in the older age group and 
presents s\anptoms of olistruction of the colon. 

O'iie occlusion appears to develop more slowly in the 
colon than in the small intestine. However, once the 
blood supjdy to the involved region is inijiaired then 
the change to a serious condition is rapid and may be- 
come liopcless in a matter of hours. The hiochcmicai 
changes noted in small intestine obstruction arc absent 
in colon obstruction. 

Treatment is guided by the nature of the jrathologj' 
A number of procedures for the various pathologies en- 
countered are outlined. Because most obstructions are 
due to cancer, wide resection is desirable. However, it 
should be borne in mind that the patient at this time 
suffers not only from the malignant lesion but also 
from patholog'cal changes due to the obstruction. Re- 
section should be done only sometime after a decom- 
pression aimed to first protect the \nability of the in- 
testine and to restore its normal blood sigiply. — F. X. 
Chockley. 

GeRendasv. I.: The importance of pioctoloyic c.r- 
amhialious. (J. Med. Soe. Ahxe Jersey. V. 41, P. 183, 

May, 1944.) ' 

While 90 per cent of the ano-rectal lesions we located 
in areas where they can be either easily palpated or 
seen by the examining physician, the diseases of the 
terminal bowel are still unexplored. Nineteen common 


diagnostic entitie.s are listed and discussed giving the 
objective diagnostic features of each.— Wm. D. Beam- 
cr. 


Hiller, G. I. a.vd Joii.xso.v, R. M. ; Abdominal 
aortic aneurysm. Rupture into the jejunum preceded 
by occult blood in the stool. (Am. J Med Sci V 
207. P. 600. May, 1944.) 

'J'hc authors commeut on the rarity of the condition 
and present tlic case history and autopsy findings of 
a 76 year old male. These' included an old ulcerated 
base in tbe abdominal aorta partly covered by a large 
thrombus. The ha^c was dilated and formed an aneur- 
ysm which had ruptured. A perforation was fouml in 
the jejunum and a direct communication between the 
jejunal perforation and the ruptured aneur>-sm could he 
demonstrated. 

Tile authors point to the value of fluoroscopic exam- 
iiialioiEs of the upper G. 1. tract to reveal a pulsating 
iiLiss. Roentgenologic examinations may reveal erosions 
of vertebral bodies. Pyelography, barium enemas, and 
especially the presence of occult or gross blood in the 
stools in the absence of any demonstrable cause aid in 
tbe tliagno'is of the cases. Apparently an aneurysm ol 
the abdominal aorta i.< a rare cause of blcrod in the 
stooK. — C, Foderaro. 


Pancreas 

SxEi.Li.No. C. li. : Cvsiic fdmosis ot the pancreas. 
(Jre/i. Pis. Childhood. ']7 1 220, 1942.' 

Eleven cases were observed by the authors in 1^2 
year.s. It is a jiathological entity diagnosed definitely 
only after microscopic examination of the pancreas. 
Other fairly constantly associated conditions were 
bronchiectasis, lung abscess, metaplasia of epithelium 
ami fatty liver. The age incidence was predominantly 
in the first few months of life. Tlie symptoms were of 
two groups, nutritional and respirator). The symptoms 
referable to nutrition were failure lo gain or loss of 
weight, vomiting, loose and frequent stools, colic and 
abdom ir.d distention. In some patients symptoms weic 
present from birth. Respiratory symptoms were cough, 
wheezing, rapid breathing and cyanosis. 3Ialnutn- 
tion was present in all. Many sitowed abdominal dis- 
tention. hepatic enlargement and 1 3 were more than 
40 percent below nonnal weight. Physical signs of 
lung .nvolveinent w-cre present in all patients, includ- 
ing hrochitis. collapse and consolidation of the lung, 
bronchopneumonia and bn^nchiectasis. The pulmonary 
infection progressed in spite of chemotherapy and was 
usually a terminal infection. Staphylococcus aureus 
was isolated from the lungs of all but otie patent. 
Post-mortem examination revealed extensive changes 
in the pancreas and lungs; the pancreas showing 
marked and extensive fibrosis; the lung showing plug- 
ging of numerous bronchi and bronchioles witli thick 
purulent exudate. It is suggested tiiat lack ot \ntamin 
A in the mother may be a probable etiolo^c factor 
resulting in her inability to pass tliis Htamin on to 
the fetus, or that the condition is pr.mariiy in the pan- 
creas as ah inherited, congenital or acquired defect. 
Courtesy Biological Abstracts. 
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Livkr and Gallbladdkk 

Karunskaia, a. F.: Cltolccystitis in childtrn. 
{Pcdialrihr h P. 26. 1943.) 

In 774 autopsies perfonned in the Rusakov Hospital 
in ^Mo.'.cow on children from 14 days to 2 years old, 
31 ca^es of inuragnosed cholecystitis u-cre found. 
Among these were 17 cases of dysentery, S cases of 
toxic dyspepsia. 4 cases of measles, 3 cases of septi- 
cemia, 1 case of purulent meningitis and 1 case of 
diphtheria. Besides these. 1 case of gall bladder 
hydrops and 2 cases of cholelithiasis were found. 1 he 
pathological and microsco]ucal findings arc described 
and discussed. — Courte.^y Biological .Ybstracts. 


S.XLMOX. G. W. AND Ricuman, E. E. t Lhrr junc- 
tion in nezc-boni infnnt. (J. i’ediat., \ . 23, P. 522, 
Xov. 1943.1 

An attempt i.> made to estimate the status of hepatic 
function dtiriifg the neonatal period as indicated by 
accepted liver function tests: namely, hromsulfalein 
excretion and cephalin cholesterol llocculation. Like- 
wise an e.xplanation is sought for the high icterus 
found in the newborn. 

On 79 determinations for packed cell volume on 24 
infants, it was found that there was no correlation be- 
tween the degree of blood de.>truction and the degree 
of icterus. X'isihlc icteru.^ may not be present in thc- 
infam although the ictents index may he well above 
15. which is considered the threshhold level commonly 
accepted for adttlts. It was found that the appearance 
of visible icterus wa.s a function of tiie degree of hyper- 
biliruhineniia and the length of time that the hyper- 
bilirubinemia had pcr^isted. 

Eighty-tliree hromsulfalein excretion tests performed 
on 30 infants (from 5 to 252 hour.-, old) showed no 
significant dilTerences between tlio.-e whose icterus 
rose to 20 or above and those whose icterus jter.^isted 
hel’ow 20. with the ability of the liver of newborn in- 
fants to excrete hromsulfalein being similar to that 
reported for adults. 

Likewise, there were no obvious differences on 96 
cephahn cholesterol llocculation tests performed on 27 
iniauts whose icterus was above or below 20. How- 
ever, the degree of positivity seemed to be higher dur- 
ing the first few days of life, with a tendency to be- 
come negative at the end of the first week. Tests 
perfonned simultaneously on mothers during the post 
partum period showed results similar to the infants 
suggesting that the cause for both is identical and tmist 
have been in operation prior to delivery. — H. Siplet. 

Truesdrll, E. D. : Prciptcncy and jtilnrc oj gall- 
stones believed to be quiescent or svniptondcss. {Ann. 
Surg.. n9, 232/, 1944.) 

Direct p.alpation of the gallbladder was performed 
on 500 women during the course of abdominal oper- 
ation for various conditions. In 10 per cent of the 
cases gallstones were felt although the patient pre- 
sented no history to indicate their presence. These 
cases subsequently were followed up for periods of as 
long as 20 years or more. Onl)’ si.x of the 50 cases 
with gallstones gave negative histories up to the 


present time. The gallstones apparently may he quies- 
cent or symptomlcss for long periods of time ; often 
only a single attack of pain was experienced during 
a period of many years. -An analysis of the di.sposition 
of the fifty cases is pre.scnied. — G. Klenner. 

Robert.son, H. E. and Duchat, G. R. : Pregnancy 
and qallstoncs: Collective mdav. {Surg. Gyn. Ohstet., 
7S, 193/. 1944.) 

.-\ survey of the literature revealed that of 22.584 
cases in which gallstones were diagnosed or actually 
found at operation, 25.6 per cent occurred in males 
and 74.4 per cent in females. Of 14,016 women with 
gallstones, 79.6 per cent had had pregnancies. Post- 
mortem records of 109.774 cases rcpxirted in the lit- 
erJiture showed that gallstones were found in 5.7 per 
cent of the m.'ilcs and, 12.7 per cent of the females. 
Before the age of 20. gallstones are rare in both sexes. 
However, after 20, ihe increase in incidence is greater 
in women than in men. The impression is substanti- 
ated that gallstones are more common in utnnen than 
in men. that they occur earlier in women, and that preg- 
nancy is not a major factor in their cau.sation. — G. 
Klenner. 


]lmGiN.s. G., O'BRinN. J. R. P., Stewart. Ai-ici:. 
AND Witts. L. A clinical cvaluatlan oj some tests 
oj liver junction. {Prit. .Med. J., J, 211/ Feb. 12, 
1944.) 

.'\ study was carried out on 100 healthy students and 
laboratory workers. 71 patients with liver diseases, and 
62 patients suffering from other disbases. The clinical 
diagno.s s in all cases was well established. Labora- 
tory tests on these subjects included estimalious of 
bilirubin, pliusphatasc. plasma albumin and globulin, 
hip})uric acid excretion and levulose tolerance. Analy- 
,si,s of the results. j)rcsented in tabular form, showed 
that the cumulative data have cons derahle diagnostic 
and prognostic value. While all the tests gave aver- 
age values in diseases of the liver which deviated 
significantly from the normal, they were not cqttally 
valuable in difl'erentiating various stages of the disease. 
Changes in plasma proteins are of great significance. 
In cases of hepatitis with jtiundice, a close correla- 
tion exists between the duration of the jaundice, the 
.alhumin/glohulin ratios, and the prognosis; irreparable 
liver damage probably has occurred if jaundice per- 
sisted more than two months or if the plasma albumin 
fell below 2 grams percent in which case the plasma 
globulin usually was over 4 grams per cent. 

Determination of the amount of bilirubin, phos- 
phatase. albumin, and globulin in the plasma from a 
single blood specimen usually provided as much diag- 
nostic and prognostic information as could be ob- 
tained from more elaborate tests of liver function. — 
E. R. Feaver. 


W'.vscn, Milton G. : A jirw medium jor gallbladder 
visualisation. {Amer. Jour. Roent. Rad. fherap 50 
P. 400, Nov. 1943.) 

A new synthetic compound commercially known as 
Priodax for visualization of the gallbladder was tested 
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on 134 cases. In the hands of the author, th's sub- 
stance proved more desirable than preparations of the 
sodium salt of telraiodophenolphthalein. It iras found 
to be tasteless and the reactions were generally fewer 
and milder. Being readily absorbed from the intestinal 
tract, obscuring shadows in the overlying gut were 
not trouhle.s'ome. — H. W. Snape. 


Ulcer 

Martin, Uaurence. ; h.vopltljialin'c goitre and pep- 
tic ulcer. {Lancet, 245, P. 750, 1943.) 

The author lias found that exophthalmic goitre asso- 
ciated with peptic ulcer is extremely uncommon either 
as simultaneous or sequent events. Most patients with 
thyrotoxicoses have achlorhydria or hypochlorhj'dria, 
although normal acidity may return after thyroidectomy. 
The author questions tlie quoted opinion that “exoph- 
thalmic goitre may precede the onset of peptic ulcer 
but seldom follows it’’. — E. R. Feaver. 


VoROBioFE, Salomon. : Gastric acidity in cases of 
ulcers of the stomach and duodenum. {Rev. Med. 
Rosario. 3S, P. 1059, 1943.) 

Results of the histamine lest are noted in fifty-one 
jiatientb with gastric ulcers and one hundred seventeen 
with duodenal ulcers. Hyposecretion and hypoacidity 
are more common in gastric ulcer cases, while patients 
with duodenal ulcers generally show iiypersecretion 
and normal or hyperac dity. Implications of these find- 
ings, particularly in regard to gastritis, are discussed. — 
Biological Abstracts. 


Love, H. R. : Dyspeptic symptoms in soldiers. {Med. 
J. Australia, 2, 101/, Aug. 7, 1943.) 

Over a period of six months 358 soldiers were ob- 
.scrved and the r symptoms recorded. The symptoms 
were found to fit into five main types of classification. 
Pain was of two types; the '‘hy)ierchlorhydric’’. in 
which the individual responded to treatment and the 
“dyskinetic”, in which there was no response to treat- 
ment. The hyperchlorhydr c was associated with a 
low incidence of neurosis and a higli incidence of hyper- 
chlorhydria while the dyskinetic was associated with a 
high incidence of anxiety states. The dyskinetic is 
discussed briefly' and suggestions for the control of 
the pain and the rehabilitation of the patient are given. 
— F. E. St. George. 


Edwards, S.. and Capeman, W. S. C. : Dyspepsia: 
an investigation. {Brit. Med. J., 20, P. 640, Nov. 
1943.) 

A lioard of medical examiners consisting of a physi- 
cian, surgeon, pathologist, psychiatrist, radiologist and 
a general duty officer examined 356 patients in service 
who showed gastrointestinal symptoms. The data were 
later analyzed by a statistician. 

Functional dyspepsia was the most prevalent com- 
plaint and duodenal ulcer the second. The war dys- 
pepsia was more prevalent among the non-commis- 
sioned officers than among privates. Food and alkali 
relieved the pain in the dyspeptics where ulcer was the 
underly’ng cause; where ulcer was not present alkali 
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but not food was effective in relieving distress. Sixty- 
five percent of tiie cases referred to flic psychiatrist 
Mere found to have a psychological background; twen- 
t) -SIX of ^ these patients had previousi)' been operated 
on for “chronic appendicitis” without relief of the 
symptoms.— -F. E. St. George. 


Therapeutics 

Syknev, B. ; Prophyla.ris of epidemic pat otitis. 
{Pediatriia, 1, 59/, 1943.) 

Iodine was chosen because it is easily absorbed bj' 
the mucosa of the stomach, promptly reaches the sali- 
vary glands, and tends to accumulate in inflaininatory 
foci. Three to five drops of Liigol’s solution were 
given 3 to 4 times a day during an epidemic to all 
children (in institutions) w.tli a negative or doubtful 
history for mumps. This procedure appeared to local- 
ize tile mumps epidemic and no secondary outbreaks 
of mumps could be noted if prophylaxis’ was applied 
nietliodically. — Courtesy Biolog'cal Abstracts. 


Rosentii.vl, a. S. : Sulfanilamide and diacofiilfanda- 
niide in the treatment of dvseniery in children. {Pedia- 
triia, 1 P. 31, 1943.) 

During the summer of 1940, 60 cliildren with d\scn- 
tcry were treated with sulfonamides. 0.2 grams of 
the drugs were given per kilogram of weight until im- 
provement was achieved. Afterwards 0.15 gram per 
kilogram was given for several more days. The re- 
sults were encouraging. In 8 cases recurrences took 
place after the drugs were discontinued. No toxL- 
symptoms were seen. — Courtesy Biological Abstracts. 

Glaessner, C. L. : Pepsmotherapy of peptic ulcers. 
{Exp. Med. and Surg., V. 2. P. 175, May, 1944.) 

A history of the work done on pepsinotherapy over a 
period of 12 years is presented. 

Protein-free pepsin is injected parenterallj in a 
series of 10 injections on success've days. The coni- 
plcte treatment consists of 3 of these series, each series 
having a greater concentration of pepsin than the pre- 
ceding. It is stressed that pepsinotherapy is entirely 
independent of proteinotherapy. The action of the 
injected pepsin is believed to be due to a Iiornional fac- 
tor and an anti-ferment factor, the former bringing 
about repairnient of the damaged mucous membrane 
and the latter bringing about increased resistance of 
the mucous membrane thru the production of an anti- 
pepsin. 

Pepsinotherapv has been used with success on \an- 
ous kinds of ulcers. Since it brings about an increase 
of weight in most cases, it has been applied also by 
the author to cases of weight-loss from tuberculosis, 
malnutrition, etc. to great advantage. 

Statistics dealing with results arc given together \Mth 
some case histories. There was an average of recurrence 
in about 30 percent of the cases and in 70 to /a percent 
definite healing could be reported. R- Burdick. 


Smith H. G. : Sulfa guanidine in treatment of Flex- 
ner dysentery. {Brit. Med. J., 1. 287/, Feb. 1944. 
Massive doses of sulfagtiaiiidine were adniinistereti 
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10 -(4 vvomea with Fie,\ucr dyicmery. The ngrs uf the 
|):itictii.> ranged from \7 to 37 year.'?. 1 reatment wa? 
Continued tintil negative resnlti- wore obtained on five 
con,<ecnt.ve oeca>ion.-:. About lialt of the patient^ 
developed rashes on about the ninth tlay of Ireatnrenl. 
The rashes were apparently not relatetl to the eon- 
centratiott of the drug in the blood. A .'-ensitization 
dose of sulfaguanidinc brought reactions in a number 
of cases although other snlhniamidos did not: this 
would ind.cate that probably the guanidine radicle is 
the sensiti.:ing agi'ut. — F. F. St. lleorge. 


SURGERY 

Si'.VBOLU. W. D, I’l.ACK, 11. M.. AS'U J.tCKM.VN, 
I\, I .: Isnf'ijlaiiciil of iho ra'ti'iu. (i'roc. Staff Moi'l. 
Mayo Ginic.. \’. 19, P. 224. May 3. 1944.) 

The authors present a case oi unpalemcni oi the 
rectum in a hoy three years old. Fleveu hours after 
injury the child showed uo shock or hcmoniiage. Fx- 
aminat on revealed a lesion of the rectum one cciui- 
meter itt diameter, and frank [>eriioniti.s in the recto- 
vesical fossa. The temperainre was 100.4° F.. pul.sc 
120, knlaKryte count 13,600 polymorphonuclear 

leukocytes t. Treatment consisted of surgical repair, 
live grants sulfathiazolc placed locally iti the rectum, 
and administration of gas gangrene and tetanus anti- 
toxin. f'ostoperative progre.ss was .steady and com- 
plete recovery attained within twenty-two days- 

Impaiemeitt of the rcctunt may or may not iiwolvc 
}vcrforation of the rectal wall or the peritoneal cavity. 
The mortality rate following rectal injur\' without 
perforat.on is 10 per cent ; with vi.-ccra! injury within 
the peritoneal cavity the mortality is more than 7o 
per cent if not operated, rmmediatc procto.scoi)y and 
a urine examination are advised except in minor in- 
juries. Exjdorntory operation may he necessary when 
the rectal wall is lacerated or when there are signs uf 
perinniitis or bloody urine. Retroperitoneal injury of 
tlic third part of the duodenum lias been reported previ- 
ously. A proximal colonic stoma may be imlicated 
if the perineum is lacerated extensively. — F. K. heaver. 

jewiiTT. 11. J.; lufUlratioii aircinonia of bladdor: 
iioio method of iireteroiiitcstiual anastomosis emf’loyed 
ill ttecntx-iiine eases. (Brit. J. L'rologv. 15. 121'. 
Dec. 1943. 

Total cystectomy is often the only ojieration jios- 
sible to effect cure in cancer of the urinary bladder. 
This radicle operation is possible only if the urine flow 
can he kept uninterrupted. In Jewett's two-stage oper- 
ation, consisting of implantation of the ureters in the 
intestine and total cystectomy, the urinarj’ passage is 
not interrupted. Only three of twenty-nine patients in 
whom this operation was performed died. Tlie con- 
ditions suitable for thi.s operation are briefly summar- 
ized. — F. E. St. George. 


Slix’e, A., Shock, D., a.\d Fogleson, S. J. : Healiug 
of the abdominal •zcail after loop colostomy. (Siirg. 
Gyncc. Obstet., V. 78, P. 525, May 1944.) 

The strengtii of the healing process between a colon 
loop and the abdominal wall was tested in 48 dogs. 


Tests were performed 1 hour, 6 hours, 12 Itours, 24 
Imurs. 48 hours, 3 days, and 5 days after operation, 6 
dogs l)eing used in eacli group. Tests on 6 dogs im- 
mcd'ately after nj)eratiun wore also made. T lie extent 
of healing hetween abdominal wall and colostomy looji 
was measured iiy tlie amount of air jiressure (in milli- 
meters mcrcnryl required to rupture the suture line. 

Tlie colostomy wound was found to lie weakest one 
hour after operat’.on. Between the first and twcdftli 
hours the increase in strength is most marked. 4'he 
healing strength drops slightly between the 12th and 
24l!i hour but soon rcUiriis and from the 4Stb hour to 
the 5tli post-operative day the healing process is of 
constant strength.-— F. X. Chockley. 

EXPERIMENTAL MEDICINE 
MoTit.n V 

ilAinoKuo, F., Moxteuo, E.. .and Ccevas, F. : The 
effect of ecrf.iin dnu/s on the motility of the fefuno- 
ileiim in normal man. {Stirt/. Gvne. and Ob.. V. 78. 
P. 471. May. 1944.) 

Comparative studies were made of different drugs 
us'iig 11 male volunteers. .\ Miller- .-\bbott tube svas 
introduced into tlic intestine until the tip lay 2)6 to 
434 feel below the pylorus. 'I'he lube bad one end cov- 
ered l>y a balloon, and was connected by a Mare)' 
tamliour to a kymograph. Acciumilated fluid above the 
balloon was freijneiitly removed. W’itli the tip in the 
duodenum, the subject drank 250cc. of milk, and 2 
hours before the tracing was started, be took 300 gm.s. 
of clear soup. The drugs used were amyl nitrite in- 
halation, glycer)] triii'tratc. tiieopliylliiie ethyl-enedia- 
niine. mctliyl octeiiylaminc. diphenyl diethyl-aminoe- 
thanol hydrochloride (trnseiitiii Ciba), pitrcsshi. 
pro.stigmine. atropine sulfate, and morphine sulfate, 
and the effects on the wave types 1. II. or III c(.m- 
pared. — Win. 1). Beamer. 

Gierkkiro, j. P. a.\I) Trixc.-\o, C. : On Shyer’s- 
reaction (R. R. R.) for pravimj the presence of the 
intrinsic factor of Castle. (Lisboa Med., V. 19 P 1 
1942.) 

1 he authors tested Singer's method for proving the 
presence of Castle's iiilrinsic factor in liimian gastric 
juice: tile rise of reticulocytes in the peripheric blood 
of white rats after injection of non-heated juice. They 
found the normal nnidi higher than did Singer wliose 
rats did not show a reticnlocytosis of more than 4 per 
cent. Tile numbers were simdar to those of Ortiz 
Picon who observed in Spanish rats a reticnlocytosis 
of 4 to 30 per cent. The authors believe a climatic 
factor may interfere. Then, too, one animal varies 
markedly from another. This docs not lessen the value 
of this finding since the results are as distinct in ani- 
mals with low reticnlocytosis as in those witli liigli. 
The quantity of injected juice also is unimportant Con- 
firming Singer’s results, all lieated juices gave a necra- 
tive reaction except^ one in which the time of heathig ' 
probably was insufficient. In normal subjects and in 
those with various stomach diseases the gastric juice 
showed the presence of Castle’s enzyme; in 5 subjects 
with pernicious anemia, the enzyme was absent. .-4 
Courtesy Biological Abstracts. 
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PATHOLOtilCAI. CllKMISTRY 
Dn.hARt>, G. II. L., Srn.N'ci:, JI. Y., ani. Forbe.s, 
J. C. : hffccl of food ou liver fat of ouiiir-iV.? foUovmy 
cat bon tetrachloride poisoning. {Virginia Med 
Month., 71, P. 154, 2944.) 

Aditiin stratioii of glucose or .sucro.se prior to are.s- 
thesia of rats with carbon tetrachloride iia.s no effect 
in preventing fatty hepatic infiltration twcnlV-four 
hours later. Administration of the.'C substances for 
twelve hours following .such anesthesia reduced or pre- 
vented fatty infiltration. Am no acids liad no such 
effect. Hepatic necrosis is also diminished by feeding 
for two days or more after anesthesia, as compared to 
starvet! cotitroLs. Cotnparaltle results were obtained on 
dog.s, and with chloroform ane.sthcsia in rahbit.s. Evi- 
dently, an adequate caloric intake following administra- 
tion of these toxic agents is of henefit in iircvcnting 
hepatic fatty infiltration and necrosis. They suggest 
that administration of carbohydrate facilitates hepatic 
regeneration by preventing fatty infiltration. — Courtesy 
Biological Abstracts. 


Calandra, J. C, Fakciier, O. E., axd Fosdick. : 
The effect of synthetic vitantin K and related com- 
pounds on the rate of acid formation in .talha. (/. 
Dental Research, V. 23, P. 31, Februarj', 1944.) 

Certain quinoncs and derivatives were tested to find 
their possible inhibitory effect on acid stimulation. 
Saliva was collected and divided into portions. On one 
portion of fresh saliva a calcium determination was 
done as a control. To the other portions were added 
glucose and powdered human tooth enamel and the 
test material. These as well as tlie control samples 
w'cre incubated with constant agitation for 4 hours, 
at the end of which time calcium determinations were 
made on all samples. It was found tiiat all the qninones 
and derivatives inhibited acid formation; 2-methyl-l, 
4 naphtho-quinone was found to be as effective as any 
others tested and often superior. The authors also 
found that various peroxides were effective in inhibit- 
ing acid formation. — I. M. Theouc. 


PifARJtACOLOGY 

Scum, J. V., JnuixcK, V. C., and Kuna. S.: Bio- 
chemical aspects of the io.vicity of alabrinc. I. Acute 
effects of massive doses .n the rat. {J. Pharmacol, and 
Thcrap., V. 80, P. 144, 1944.) 

The mortality of a single dose of atabrine was in- 
creased in the rat from zero to forty-eight per cent by 
causing the animals to fast for increasing lengths of 
time. This dose caused a severe irritation of the 
gastro'ntestinal tract resulting in a flow of fluid into 
the stomach and intestines. The distention was fol- 
lowed by diarrliea. There is a marked liemo-conceii- 
tration, a loss of blood chlorides and a severe loss of 
blood bicarbonates. Similar results were obtained with 
a smaller dose of the drug (twenty per cent of the 
lethal dose 50). The larger dose of the drug produced 
a severe liver necrosis. As judged by the retention of 
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bromsulfale n and prolongation of the prothrombin time, 
inhibition of liver function was produced by the drag 
and thi.s inhibition was increased by fasting. Plasma 
fibrinogen concentrations were increa.scd apjirec'alilv 
by the administrafion of atabrine. —Biological Ab-tracts. 

MISCELLANEOUS 

Last, M, R„ and Hast, J. H. ; The bilrnial biliary 
fistula dog unsuitable as a hioassay animal for liver 
e.\ tract. {Proc. Sac. E.rp. Biol, and Med., V. 54, P. 
46, Oct., 1943.) 

Biliary fistiilae were produced in dogs. In 4 to 6 
months following the operation, a mild macrocytic, 
iiypcrchromic ancni a appeared, characterized by spon- 
taneous remissions and relapses not associated with 
reticnlocyie showers. Blood chemistry values were 
normal. 

In the dogs receiving liver therapy there was no reti- 
culocyte response of significance, nor was there a 
niaintainecl rise in the erythrocyte count. The lack of 
response of the perijihcra! blood picture to liver therapy 
may be c.viilaincd by the fact that bone marrow sec- 
tions showed no megaloblastic bone marrow character- 
istic of jicrnicious anemia. 

Because of the spontaneoits variations during the 
anemic period and the indefinite nature of reticulocyte 
and red blood cell increases following liver therapy, 
it is concluded that this method is impractical as a 
means of b.oassay of liver e.vtracts. — R, L. Burdick. 


Fennel, E. A.: Amylase determinations. (Am. J, 
Clin. Path., V. 14, P. 89, February, 1944.) 

Because the test presented is rapid and accurate, the 
author believes that it may be of great diagnostic value 
in cases of mumps, simple pancreatitis, necros'ng pan- 
creatitis and similar conditions. To prove its diagnostic 
value, 46 brief case Iiistories are g ven. — R. L. Burdick. 


Merendino, K. a, and Litow, S. S. ; A "Liicitc" 
gastrostomy tube for pouch dogs and possibilities for 
applications in man. {Surgery, V. 15, P. 326, Feb. 
1944.) 

Previously many different tj’pcs of cannulas have 
been devised of various materials for collect on of gas- 
tric pouch juice in dogs. None have been completely 
satisfactory due to 1 ) tissue irritat on caused by the 
material used, 2) removal of the cannula by the experi- 
mental animal, and 3) seepage about the gastrostomy 
tube. 

The authors describe a Incite gastrostomy tube for 
pouch dogs. The advantages claimed for it are' 1) it 
cannot be removed by the dog, 2) if the rubber tubing 
is pulled off it can be replaced easily without risk to 
the animal. 3) it is watertight, and 4) it has tlie physi- 
cal and chemical advantages of Incite with workable 
properties satisfactory for use in tissues. A note is 
appended concern 'ng its possible applications in man 
e. g. in gastrostomy, c}-stostom 3 -, hernial defects, etc.). 
— E. F. Fearer. 



lai R u, i'> 

C1CT0*«I-. 


305 


Physiological and Clinical Aspects of Ketosis'" 

Ih' 

SAMUKL SOSKIX. M.l). and K. LEVIXE, M.D. 

ClUCAfiO, II.I. 


I T IS tunv generally agreed that under coiicHlions 
leading to ketosis, acetoacetic add is the first ketone 
body to be formed (2). It is known that \’arious tissues 
of the mammalian organi'jm are able to reduce aceto- 
acelic acid to bctn-hydroxy-butyric acid and also to 
efieet the reverse reaction. Acetone is readily formed 
in solutions containing acetoacetic acid and it is gcii' 
erally assumed that whenever it is found in biological 
fluids it is merely a spontaneous decomposition prod- 
uct which indicates that an equivalent amount oi one 
of the other ketone bodie.s was formerly present. 

SITE OF ORIGIN OF THE KETONE BODIES 

Practically all investigators have agreed as t<i the 
chief source of the ketone bodies which appear in the 
blood. Embdcn (3) (4) and later Snapper and Grun- 
baum (5) (6) perfused fivers, kidneys, lung.s and .skele- 
tal muscles and found that only' the liver [troduced 
significant amounts of the ketone bodies. A similar 
conclusion regarding ketogenesis by these organs in 
situ was reached by Himwich and Goldfarb (7) (S) 
who compared the ketone levels of the inflowing arter- 
ial blood and the outflowing venous blood of various 
organs in the intact animal. However, they' found the 
occasional output of small amounts of ketone bodies 
from the skeletal muscles aud the intestinal tract. In 
agreement with tliis JowcU and Quastel (9) found that 
slices of kidney, spleen, testes and brain, when studied 
in vitro, could produce small amounts of the ketone 
bodies from butyric acid, although liver slices under 
similar conditions produced 10-40 times as much. 

Whether or not the extrahcpatic tissues can under 
special experimental conditions be .shown to form some 
ketone bodies it is clear that, in the living intact ani- 
mal. the liver is practically the sole source tor these 
substances. Thus it has been demonstrated titat dogs 
in which the ftmttional capacity of the liver is limited 
by' an Eck fistula do not e.\'hibit an increased ketosis 
upon phlorhizination (10). The reduction of liver func- 
tion by liepatotoxic agents also decrca.ses the rate of 
appearance of ketone bodies in the poisoned animals 
(11). A comparison of the rate of disappearance of 
administered Na acctoacetatc in intact and eviscerated 
normal and diabetic dogs by Chaikoff and Soskin (12) 
showed that die initial ketosis of intact diabetic ani- 
mals was due to rapid ketogenesis in the liver. Finally' 
Alirsky' (13) has recently shown that the kctogcnic 
effects of certain pituitary extracts which are regularly 
obtained in nonnal animals cannot be demonstrated in 
the absence of the liver. 

• Tile material relating to the physiological aspects of the sub;fct is 
an abbreviated t'crsion of a. previously publisKed tesaew » 

The clinical material is new. 

From the Department of Metabolism and Endocrinology, Michael 
Kecse Hospital, and the Department of Physiology, University of Oiicago. 
Submitted by request March 15 , 1944. 


SOURCE MATERIALS FOR KETONE BODY 
PRODUCTION 

The early' work of Embdcn and co-workers (14) (IS) 
indicated the formation of extra ketones by the per- 
fused livers with which he worked, when either fatty 
.acids, certain amino acids, or pyruvic acid were added 
to the perfusing fluid. These three different source 
materials for the ketone bodies have since been con- 
firmed by a number of investigators in a variety of 
ways (2) (91 (16) (17) (IS) (19). Flowcver, Emb- 
den reported that tlic amount of ketone bodies arising 
from fat greatly exceeded that from the other sources. 
Subsequent work has emphasized the fact that when 
ketosis occurs in the living organism it may he re- 
garded. for practical purposes, as an index of the catab- 
olism of fat in the liver. Thus the perfused fatty liver 
produces much more kctone.s than the liver which is 
poor in fat (20). The livers of dcpancrcatized or phlor- 
liizinized animals which are characteristically rich in 
fat, arc known to produce c.xcessive amounts of the 
ketone bodie.-. (21), In the intact normal animal the 
feeding of fat, or tlic excessive use of depot fat induced 
by stars'atioii, re.sults in ketosis. More recently Stadie 
ct al (22) have demonstrated that the production of 
ketones by liver slices in vitro is accompanied by' the 
disappearance of amounts of fatty acid sufficient to ac- 
count for tlie ketone bodies formed (23). 

MECHANISM OF KETONE BODY 
PRODUCTION 

Our conception as to the mechanism by which ke- 
tones are formed from fatty acids seemed for a long 
time to he quite settled, hut has more recently' under- 
gone at least two mctamor])hoscs. The theory of suc- 
cc.ssivc beta-oxidation originated from the ivork of 
Knoop (24). He concluded that the fatty' acids were 
degraded by the splitting off of two carbon atoms at a 
time, by oxidation at the carbon atom which occupied 
the beta position to the carboxyl group. It was as- 
sumed tliat tlie acetic add molecules so formed were 
rapidly metabolized leaving the last four carbons in the 
chain, which underwent oxidation at the beta po.sition 
but \\ ere not split. (Fig. 1 ) It was therefore assumed 
tliat c.ndi inolecule of an even-numbered fatty acid 
regardless of chain length resulted in the production 
of one molecule of ketone, and that odd numbered fatty 
acids could not give rise to ketone bodies. On this basis 
also the amount of o.xygen required for the degrada- 
tion of a given fatty acid and the production of one 
molecule of ketone could be calculated. 

Although this conception gained wide popularity 
(especially amongst clinicians concerned with clinica'l 
states characterized by ketosis) and although it persists 
in many textbooks up to tlie present day', serious 
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objection^ from, tlie experimental itandpoint arose 
before inaiiy years had passed. Tims Hiirtley (25) 
sought for the butyric and acetic acids which would 
be expected to be pre.scnt in the liver during active 
ketogenesis and failed to find them. A more serious 
Objection from the point of view of the whole animal 
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were far smaller than ^vould allow for this mode of 
tatty acid breakdown. Finally the improved tech- 
mque.s for ketone estimation which have made possible 
the determination of relatively small amounts in blood 
and tissue, have led to the recent findings that the 
ocld-iuunbercci fatty acids also give rise to smaller 
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was the finding of Deuel et al (26) (27) that more 
ketone bodies arose in an animal fed octanoic acid 
(S-caibon fatty acid) than in an animal fed an equi- 
niolai amount of butyric acid. Shortly afterwards 
jowett and Ouastel (2) (9), and later Leloir (19) 
observed that the amounts of ketone bodies formed 
by liver slices in vitro could not be accounted for on 
the assumption that only the last four carbon atoms 
of each fatty acid molecule gave rise to a ketone body. 
A similar discrepancy v\as reported by Blixenkrone- 
3IoIlcr (2S) in j)ei fused livers, and by Stadie et al 
('29') in liver slices in vitro, when they compared the 


but quite significant anrounts of the ketone bodies as 
compared to the even-numbered fatty acids. This has 
been reported by Quai-tel (2) (9). Edsoii (30) and 
Leloir (19) for isolated tissue (liver), and b} MacKay 
(31) for the intact animal. 

It is obvious that the hypothesis of successive bet.i- 
oxidation in tlie above form is no longer tenable. In- 
deed, as long ago as 1916, Hurtley (25) proposed 
the theory of multiple alternate oxidaUoii to account 
for his tafiure to find butyric and acetic acids in ketone- 
producing livers. lie siip)) 0 scd that the intact fatty 
acid chain was first oxidized at each alternate carbon 
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Qi coiisimiption during their exiienments with that 
which would have been expected on the basis that all 
but the last four carbon atoms of eacli fatty acid 
werd being disposed of by the oxidation of the acetic 
acid formed. The observed oxvgeii consumptions 


atom and then split into blocks of four carbon atoms 
each, fi process which ivoiild not necessitate even the 
transient presence of either of the substances for 
which be tested. -According to this hypothesis the 
number of ketone molecules arising from a fatty acid 
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would be the whole purtioti f>i the iiuotieiit. when the 
itiunher of etirhon atoms in the fatty acid molcctilc 
is divided by tonr. d'ltis hypothesis was aclo]>tcd by 
Deuel Quastd, I.eloir, Blixcnkrone-M oiler, and 
Stadie. since it accounteci for the greater ilinn 1 :1 
ratio nt ketu<;enesis tfoin the higher tally acids, llie 
lower tt. consumption than that expected from the 1 :1 
ratio, and the formaiion of kcionc bodies from odd- 
numhered fatty acids (Fig 2). 

I'aiil recently the ntnltipie aitermiie oxidation the- 
ory was ndefjnatc to explain the available data. How- 
ever, in a svsicm.itic in vitro study of the ketogenic 
pronertie.* of fatty acids consisting of 1-11 carbon 
.atoms, Joweit and Unastel (2) ('■•) noted amongst 
other things, ketone ]iroduction from v.alcric acid (C-) 


of luo .acetic acid inulecnics. a process which has been 
known since the da 3 ’s of hriedmann (33). Fried- 
mann’s observation was made on isolated livers 
pei-inscd with solutions containing acetic acid. Kc- 
ccntly Barnes et al (34) using acetic acid containing 
lieavy carbon, conclusively demonstrated the chemical 
reaction in in vitro experiments. The hypothesis of 
ilacKav and co-workers seems to be the most rca- 
son.ahle explanation of the known facts at the present 
lime. 

RFGULATIOX OF THE KETOXF BODIE.S 

We have seen that for practical purposes the liver 
nuyv he regarded as the chief if not the onh' source 
of ketone liodies in the intact organism. The extent 
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and a greater prodiiciion of ketones fiom hexanoic (Gj 
than from butyric acid. (,0). Since valeric acid (G) is 
known to give rise to sugar through propionic .acid (G) 
one can account for the ketone formation onlj’ hy 
assuming a condensation of a two-c<iri)on atom frag- 
ment from one molecule of valeric acid with a similar 
two-carbon atom fragment from another molecule. Tlie 
condensation of such two-carbon atom fragments 
(acetic acid) coiiltl also account ftir the greater ketone 
formation from hexairoic than from butyric acid. Leloir 
(19) has recently confirmed these findings of Jowett 
and Onastel. and HacKav' and co-workers (31) (32) 
have rccenth' performed feeding experiments on intact 
animals which support the above interpretation and 
which led them to postulate a new theory w'hich they 
termed the “heta-oxidation-acctic acid condensation 
hypothesis". (Fig 3). 

They found in brief that the feeding of propionic 
acid (C.) to their .-mimals led to an accumulation of 
liver glycogen without ketone body formation. The 
feeding of valeric acid (G) led to Iioth glycogen .and 
ketone body formation. Heptanoic acid (G) gave 
rise to glycogen and to more kefones than did valeric 
acid. ^ilacKay et <al postulated that all fatty .acid chains, 
whether odd or even, were subjected to oxidation at 
each alternate carbon atom. However, the molecule 
tlien split at every keto group to form a number of 
acetic .acid molecules, except where a three-carbon 
.atom fragment remained to form propionic acid. (This 
of course resembles in part the original beta-oxidation 
theory, althougli there is little basis for deciding be- 
tween successive or simultaneous oxidation and 
splitting). Ketones are formed hy the condensation 


to win'ch ketones accmmilaic in the blood or are ex- 
creted in the urine will of course dcpciui upon wdiether 
or not they can he disposed of by the extra-hepatic 
tissues, and how rapidly such utilization may occur. 
Some of the earlier investigators regarded the ketone 
bodies as abnormal intcrniediarv products of fat 
metabolism, which appeared only wlien tliere was a 
failure in carboliydratc oxidation. It was thought that 
under tiiese circumstances the ketones could not be 
metabolized because of the supposed absence of a 
coupled oxidation phenomenon which ordinarily oc- 
curred (35) (36), It is U07V xtrll rccogniced that ketosis 
occurs under couditious hi rvhich large amounts of car- 
bohydrate arc being oxidiacd, and indeed it has been im- 
possible to demonstrate any relationship between the 
degree^ of ketosis and the rate of carbohydrate oxida- 
tion (37) (38) (39) (40). On the other hand there is 
ample evidence that both acetoacetic acid and beta- 
■ hydroxybntyric acid are catabolized to C0t-f-H;0 hi- 
kidney, muscle, heart, testes, etc., as tested on isolated 
riices in vitro (2) (9) (29) (41). Similar evidence 
is available for perfused whole organs such as muscles 
or kidne^-s (42) (43). The rate of utilization of the 
ketone bodies by the normal intact organism has been 
estimated by a number of investigators (44) (45), It 
is important to note that this utilization, at the blood 
conccnlr.ations of ketones ordinarily found in clinical 
ketosis, mav constitute a ven,- significant jiortion of 
the total energr- requirements o'f the organism. Indeed 
It has_ been estimated that the ketone utilization in 
-n which have been studied could account for 

•‘I pel cent of the total oxygen consumption. 

Despite the large capacity for the utilization of 




JtiiR, D, D. 
OcTOirtR, 19A4 


Physiological ano -Clinical Aspects of Ketosis . 


309 


ketones in the normal organism, it might be supposed 
that diabetes, plilorizin poisoning or starvation cause 
some difficulty in the utilization of ketones by the peri- 
phery. .This possibility has been tested both in vitro 
and in vivo without confirmation. Chaikoff and Soskin 
(12) and others (29) (38) (42) (43) have shown 
that the peripheral tissues of the diabetic organism 
dispose of the ketone bodies as rapidly as do those 
of the normal animal. With the possible exception of 
the adrenalectomized animal (46) it must be assumed 
that whenever ketones appear in excess in the blood 
and other tissues, this condition is due to a rate of 
formation and secretion by the liver sufficiently rapid 
to exceed even the large disposal capacity of the peri- 
phery. It is thus no longer proper to speak of anti- 
ketogenesis in the sense so long employed by clinicians, 
by which they actually meant ketolysis (oxidation of 
ketones) . In view of our present knowledge the vari- 
ous ketogenic and antiketogenic ratios (36) which 
have been used to calculate the amounts of carbo- 
hydrate “necessary for the oxidation of the ketone 
bodies,'' must be regarded as being without any real 
significance. The former clinical utility of these rule- 
of-thumb ratios was purely coincidental. 

It is clear that the regulation of the ketone bodies in 
the intact organism must depend upon factors which 
either increase or decrease the rate of formation of 
these substances by the hepatic cells, as indeed the 
terms ketogencsis and antiketogenesis imply. The 
array of evidence for the supposed ketolytic action 
of carbohydrate, marshalled by Deuel and co-workers, 
has been amply refuted by blacKay in his recent review 
(47). It is necessary, therefore, to interpret those 
conditions or substances which increase or decrease 
ketosis, in terms of their effects upon the liver. The 
commonest conditions under which significant ketosis 
occurs are: starvation in the normal organism, and 
experimental or clinical diabetes. Both conditions are 
accompanied by low levels of liver glycogen and an 
increased fat content. Whether or not the glycogen 
level itself is the critical factor or is merely a reflec- 
tion of increased glycogenolysis (48) (49) (50), it 
may be supposed that under these conditions carbohy- 
drate yields to fat as the chief substrate for oxidation 
by the hepatic cells. This might be regarded as a 
simple mechanical result — the fat filling the space no 
longer occupied by glycogen — or might perhaps be 
more accurately described as the establishment of the 
predominance of fat in the competition for available 
ox.ygen, according to the evidence brought forward 
by Edson (30) and by Jowett and Quastel (2) (9). 
Carbohydrate which is the most readily available 
source of liver glycogen and which clears the liver 
of excessive fat, is the chief antiketogenic foodstuff. 
The antiketogenic action of protein may be similarly 
explained in accordance with its glycogenic and lipo- 
tropic properties. The inferior antiketogenic potency 
of protein as compared with carbohydrate may depend 
upon the fact that some of its constituent amino acids 
are ketogenic. 

The work of Jowett and Quastel (9) and of Cohen 
(16) has suggested another type of mechanism for 


antiketogenesis, namely competition for the enzyme 
system concerned with the conversion of fatty acids 
to ketones. These workers have shown that certain 
substances with “active” groups similar to those 
possessed by the even-numbered fats may attach them- 
selves to, and thus compete for, the above enzyme 
system. If these substances themselves produce no 
ketones, or less ketones than are produced by equi- 
molar amounts of the even-numbered fats, the net 
result will be a diminution of ketogencsis, even though 
some of these substances would themselves be keto- 
genic in action, if given at a time when the enzyme 
system was unoccupied. Such substances are; odd- 
numbered fatty acids, certain amino acids, benzoic, 
cinnamic, and alpha-amino but 3 'ric acids, etc. 

ENDOCRINE REGULATION OF THE 
KETONE BODIES 

Our knowledge of the endocrine regulation of the 
ketone bodies is as yet quite fragmentary. Practically 
every endocrine gland can be involved on the basis 
of one or another piece of evidence, but such links are 
usually vague. Thus Deuel and co-workers (51) (52) 
have shown a sex difference in rats as regards the 
degree of ketosis manifested under similar conditions, 
from which one might conclude that the gonads per- 
form some unknown function in this regard. It may 
be, of course, that this sex-difference depends upon 
the sexual variation in the activity of the anterior 
pituitaiy gland and is not a direct result of gonadal 
activity. It is also known that both the thyroid 
hormone (53) and the secretion of the adrenal 
medulla (54) exert a ketogenic influence. Their 
actions have chiefly been observed under conditions 
in which their administration has aggravated the 
ketosis resulting from other circumstances. Since both 
these hormones increase the rate of hepatic glyco- 
genolysis, their ketogenic action may perhaps be re- 
garded as being secondary to this phenomenon. At 
any rate no mechanism for a more direct action of 
these substances is knowm. 

Of the endocrine factors inTOlved the three about 
which we have some definite information are, on the 
one hand, insulin which is antiketogenic and, on the 
other hand, the anterior pituitary and the adrenal 
cortex which are ketogenic. That these glands are 
truly antagonistic in action as regards ketosis seems 
clear from the facts that : 

1) Anterior pituitary extract wdll cause a rise in 
the ketone bodies of the blood even m the normal 
animal, in which amounts of insulin adequate for 
ordinarj' purposes are present (55) (56). 

2) The administration of additional insulin to a 
normal animal prior to the administration of anterior 
pituitary extract, diminishes or abolishes the ketosis 
which would otherwise be precipitated (55) (56) 

_3) The action of both insulin and the anterior 
pituitary in regard to ketosis have been shown to be 
exerted largely upon the liver since neither is effective 
m the liverless aniinal (13) (56). It must be con- 
cluded that here again the regulatory action is on the 
production of ketone bodies and not on their utilization. 
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Ihc jjanmTis ntid Un. aiiU'iiof pituilnty aKo c\irt 
I'.ppo'.iiiH ai-iiniis Oil a phcnniutinnii oiUmcIc iIk- liver 
which prolmi'ly hni :sii iinportam cfleci mi Iccloptiic-is 
iiairndy, i!ie imihili/.-itiun of fai iiom tiie iicriplicrnl 
depots, The iincontmtlt'd human diabetic, and the 
dcjiancreali/ed animal witiunu lipoeair dcfiriency, hoth 
exhihii hyperlipemia and fatly inrilUation nf the liver. 
The admini'-ti alinn ti( in^nlin inhibit^ thic mnhili/ation 
r<i hit ia the liver ( 57 ). Oj) the oilier hand, certain 
cxlr,Kt 4 of the anterior pituitary pland have lieeii 
.^h(l\vn to caiwi; a hypet lijitmia liy lihemuon of fat 
from the riep')!^ Thu^ ifi'.iilin and the anterior 

pituitary iniphi be .'.uppo'sed not only to exert oppoi.- 
ini« infinenees on tiie hcpalir calabnli'-ni of fat to ketone 
bntliex. bin aho to icgulale ibe Mipply of fat tn the 
liver for this eataboliMii. However, the intimate na- 
tnre of tile clicmic.al inecltanisni.s invoKed in these 
actions k unknown, and Iheie is a po^^i!)ilily that at 
least a poition of these effeets is indirect. tbroii{rh 
claangC', in carljnh3'<Ir.atc uietabolkm. Thus, irisnliti 
which r.iisc- the liver glycogen in the diabetic animal. 
sininUancon-lv inhibits the keto'-is,, In the normal 
0111111.11 hi tvhich iitsiih'n tirually caitscx a jail in litvr 
(llyctnicii, it may uKo stimulate keto^is (.aO). .\s 

regards the pitnilary there is some evidence that a 
continued high earhnhydiatc intake depresses the 
activity of this gland (.ad), ft is thus possilde that tliv 
kick of carbohydrate intake in the fasting animal leads 
to an increased activity of tlie anterior pituilarv and 
that tins in turn is responsible for both the lipemia 
and the ketosis of fasting. 

.•\s regards the adrenal corte.x, ahmii all that x'lie can 
say at tlie present time is that it acts similarly to the 
anterior piniitary gland. Since laigc amounts of the 
c.xtnict.s of each of these glands have been shown to 
be clTcctive in the absence nf the other gland, they 
may act independently of each otlier. However, the 
striking lack of ketosis in the hypophysectoniized 
animal does indicate the iireiloininaling inntieiice of 
the pituitary gland over tlic adrenal cortc.x in the over- 
all regulation of the intact animal (60) (61). 

may suinmari/e liy sajdtig that the ketone bodies 
are probablj- normal intermediates of fatty acid 
catabolism in the liver. They appc.ar in excess in the 
blood whenever the hepatic mctaiiolism of fat is suf- 
fidently speeded up, either by a lack of caihobydrate 
substrate or 1)\- disturbance in the normal rcgidalioii 
of the sulistratc mixture. Tlic ketone bodies are readily 
utilized by the peripheral tissues, under piactically 
all known conditions 

CLINfCAL KETOSIS 

Table 1 lists the abnormal physiological slates and 
the clinical conditions in w’hich ketosis is encountered 
It also indicates the particular causative factors involv- 
ed in each instance. As we have seen from tlie 
picvious discussion, the fundamental disturbance 
imderhing all ketosis is a i dative or absolute lack of 
carbohydrate in the liver. leading to an excessive 
hrealedown of fat. However, the conditions leading 
to this fundamental disturliance can be divided into 
three snb-groiips according to the manner in which 


DfGr.srni, Disv^s^rs 

it !- 1)1 ought nbont, namely: (a) disturbances in fond 
intake; (h) impairment of liver fnnrtion and (c) en- 
docrine di-.orrler=. It will be noted that there are a 
nutnher of rjuesfion marks in the table These are 
applied to certain of the endocrine inerlianisms to 
indicate not only onr fragmentary knowledge as to the 
way m which they ni'eralc, lint alto onr lack of eom- 
pkuc^ a4surance that they' operate at all in a particular 
condition. With the.sc .reservations, hontner, Tabic 
I completely' relates clinic.al ketosis w'ith onr previous 
physiological considerations. Certain key references 
to more detailed consideration of the several conditions 
arc also included in tlie table. 

Von Gierke's disease and diabetes mellitiis require 
some additional comment. 'Phe former is exceptional 
in that it is the only condition in which ketosis is 
associated with large stores of glycogen in the liver. 
But this glycogen is not available for use as is also 
evident from the fact that there is a low blood sugar 
level. In the table the glycogen in von Gierke’s 
disease was therefore labelled “abnormal’’. In reality 
it is more likely that the glycogen itself does not 
differ from that found in normal livers hut that ihc 
hepatic enzyme systems arc abnormal, with a conse- 
quent inability to mobilize the glycogen. The net result 
as far as the organism is concerned is the same as if 
the glycogen were absent. As regards diabetes mel- 
iitus it will be noted that the factor of insulin lack is 
designated "relative or absolute". This is because, 
unlike experimental pancreatic diabetes, we stilt do 
not know wbclbcr in human diabetes melhtus there 
i.s an actual deficiency of insulin or whether there is 
an excess of opposing endocrine factors. From the 
practical thcr.apcutic vicwTioint this of course makes 
little difference, since in cither case the administration 
of exogenous insulin will temporarily restore the dis- 
turbed endocrine balance. 

SECONDARY' EFFECTS OF KETOSIS 

It is not at .all certain whether the occurrence of 
ketone bodies in the blood and urine is in itself harm- 
ful. The evidence a.s to the toxicity ^of acetoacetic 
acid is contradictory' to .say the least (zl). Be that 
as it may, it is clear that the appearance of the ketones 
ill excess of the amounts which can be metabolized by 
the peripheral tissues sets into motion a ricious cycle 
with a number of barinful secondary' effects. The fact 
that they are organic acids necessitates their neutrali- 
zation by sodium to preserve the normal pH range 
of the blood and to enable tlieir excretion by the 
kidney. The kclonuria is therefore accompanied by 
a loss from the body of fixed base and water. Further 
loss of Cl results from the vomiting which often ac- 
companies ketosis. All these factors lead to dehydra- 
tion and hemocoiicentration which, together with the 
loss of salts, results in an impainnent of kidney func- 
tion 'When this occurs the ability of the body to 
metabolize and otherwise deal with the keto acids 
rapidly diminishes and there begins a shift in the pH 
of the blood to an extent incompatible with conscious- 
ness and life. 

The postmortem findings, in individuals in whom 
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ketosis wa': the piedominutinji cavis-e of cloaili.^ .NUi)iiDri 
mi- of the pathological physiology. here arc 

DO specific orgatiic k'siutis to he toiiiul. 1 here is a 
cerebral capillary dilatation, pcrivascnlar edema and 
aente degenerative changes in the cells ot various parts 
of the central nervovts systc\n. The findings in other 
paits of tlie body are those which are also seen in 
acute cxsaitgtunating hemorrhage and in congestive 
heart finlnre. In gcvicral theicforc the tissne pathology 
ntiglit very well he accounted for hy dehydration, 
hemoconcentration and ccrehral anoxia. 

THE 'rRF..^T.MEXT OF KF/lXtSIS 
For purposes of treatment another clas.dfication of 
states of clinical ketosis may he. made, namely:— 
ni.abctc=: mellitus on the one hand and all other con- 
ditions on the. other hand. Diabetes is the only con- 
dition in which the original disturbance is a relative 
or absolute lack of insulin, and in dialh'tcs the most 
cssaitial par! of the treatment is the early, adequate 
and persistent administration of insulin. This treat- 


hemoconcentration atid liypoclilnrcmia can affect the 
liver to a degree where it cutmot use the carbohydrate 
wliich is being proffered to it. 'rims when these com- 
plications of ketosis have, advanced to any considerable 
tlcgrcc. their relief may he quite a.s urgent a matter as 
the adminiiitration of insulin in diabetc.s, and of carbo- 
hydratc in non-diabetic ketosis. In these advanced 
states, therefore, the. therapy of the primary derange- 
ment and its complications must he simultaneous rather 
th.an consecutive. 

To revert to the classification in Table T for some 
comment ahovtt particular states of ketosis, the condi- 
tions listed under “Disturbances in Food Intake” can 
in general be correcteil by normalizing tlie intake. The 
acetonemic vomiting of children and that of pregnancy 
pre.sent special problems which may have to be over- 
come by the parentend administration of carbohydrate 
and fluids until the vicious cycle is broken. 

The conditions classified under “Impairment of 
Liver Function” (von Gierke's disease c.xcepted) 
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ment will of course be rendered more clTcctivc by the 
aimultaneons administration of adequate amounts of 
carbohydrate, water and salt. Ihil the need for the 
hormone is paramount. 

It is equally important to remember that in non- 
diabetic ketosis the administration of insulin can do 
no good and may do harm. The cardinal principle of 
the tiierapy of ketosis is to supply ample carbohydrate 
to the liver under conditions in which this org.Ttt can 
store it as glycogen. Insulin is ncces.sary to :iccom- 
plish this purpose in the diabetic organism. The non- 
diabetic organism already has an optimal amount of 
insulin available for this purpose, and any e.xogcnous 
insulin which is administered is in e-xcess of this optimal 
amount. Excess insulin has been .shown to lower the 
level of glycogen in the nonual liver and when ad- 
ininislerecl with carlroliydrate will result in a smaller 
increase in fiver glycogen than would have been caused 
by giving the same amount of sugar alone (861. In 
this paradoxical sense then, administered insulin may 
be regarded as a ketogenic factor in the normal animal 
and should not be used in the treatment of non-dia- 
betic ketosis. 

The operation of the vicious cycle initiated hv ketosis 
must he kept in mind constantly, for the dehydration. 


present the special difficulty that it may require very 
high concentrations of sugar in the blood to secure 
adequate hepatic .storage of glycogen (87). It is some- 
times possible to efiect the necessary hyperglycemic 
level only by the intravenous administration of the 
.sugar. .‘\s regards the ketosis which may accompany 
fever, the infectious disease, anesthesia and advanced 
circulatory failure, prevention is of course much better 
than cure and there are ample references in the lit- 
erature to the value of n high carbohydrate regimen 
in these conditions. Nothing is known concerning the 
treatment of von Gierke’s disease but, fortunately, 
ketosis is not an important part of this syndrome. 

Of tlie endocrine causes of ketosis, diabetes mellitus 
is the only one of clinical significance. Tlic paramount 
imponance of insulin therapy in this type of ketosis 
has alrcadj'^ been stressed. 

When carbohydrate administration to supplement in- 
sulin tlicrapy is advocated for the treatment of diabetic 
coma, it is often objected that the comatose person is 
already saturated with sugar, so tliat the administration 
of more carbohydrate is useless. .A. little simple arith- 
inetic will show that this concept is erroneous (Fig. 4). 
1 he stores of glvcogen of such a person are negligible. 
The available carbohydrate is chiefly that which is 
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present in the blood. The accompanying calculation 
clearly shows the inadequacy of this extracellular sugar, 
as compared to the amount necessary to replenish his 
stores of glycogen and supply his caloric require- 
ments, as the carbohydrate metabolism reverts to nor- 
mal under the influence of insulin. 

It is evident that almost 500 gm. of carbohydrate 
must be administered to this hypothetic person dur- 
ing the first twentj'-four hours of treatment and about 
one-half of that amount during subsequent days in 
order to maintain normal stores of glycogen and car- 
bohydrate metabolism. 

The clinical literature on the treatment of ketosis, 
and of diabetic ketosis in particular, contains a num- 
l)er of suggested systems of treatment which specify 
the amounts of insulin, carbohydrate, water and salts 
and the intervals for their administration favored by 
the particular autlior. Each and all of these systems 
of treatment are good if followed conscientiously, with 
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an understanding of the basic principles involved, and 
^ until the desired ends are attained. Insofar as all sys- 
tems of treatment tend to become mechanical and are 
apt to be followed routinely without individualization 
for the special needs of a particular patient, they are all 
bad. For example a diabetic cliild with an infection who 
has been precipitated into coma within 24 hours, 
may require much insulin and sugar but little fluid 
or salt. A mild elderly diabetic on the other hand 
into coma as a result of weeks of neglect 
of treatment, during which time there is extreme loss 
of water and salts. It is therefore not the intention of 
the present authors to offer anotlier system for the 
treatment of diabetic coma. Instead it is urged that 
with the phj'siologic facts in mind treatment he di- 
rected towards the various factors which have been 
outlined, and that the treatment be vigorous, con- 
tiinrous and maintained until the simple clinical and 
laborator}" evidences of ketosis, dehydration, hemo- 
concentration and hypochloremia have been abolished 
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The Differential Diagnosis of Glycosuria 

By 

HENRY J. JOHN, M.D., F.A.C.P. 

I.IEUTEXANT-COLONEL, MFDICAI. CORPS ARMY OF THE 
UNITED STATES 


T he finding of glycosuria is a fairly common oc- 
currence. Once found two possibiHtic.s present 
themselves: first, is it a diabetic gl3-cosuria, or second, 
is it a non-diabetic glj-cosuria? From the standpoint 
of the clinician and the welfare of the patient, only 
these two categories require consideration. Other 
causes for glycosuria are of purel)' academic interest 
and do not enter into the problem. 

If such a glycosuria is diabetic iii origin it demands 
immediate investigation and prompt intervention. On 
the other hand if the glycosuria is non-diabetic, it can 
be dismissed. If it is due to early diabetes, the 
patient must not be allowed to drift into a more ad- 
vanced and serious state. It is the early case of dia- 
betes that can be controlled xvith a minimum of ad- 
justment and thus prevent a progressive deterioration 
of the islands of Langerhans. If this deterioration is 
allowed to occur, the disease becomes more severe and 
the therapy more difficult. Early treatment of diabetes 
mellitiis is preventive medicine of the liighest order. 

The finding of glycosuria presents a definite chal- 
lenge to the physician, for in diabetes he is confronted 
with a real medical problem requiring attention, wliere- 
as in non-diabetic glycosuria there is no problem. Tliis 
is emphasized, as long periods of medical meddling 
in instances of non-diabetic glycosuria are inexcusable. 
It is not remarkable that those individuals are mentally 
disturbed when the}- find out tlieir real status. 
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Let us take such a case of glycosuria just discovered 
in a doctor’s office and follow it through to its final 
disposition. It is 9 A. M. when sugar is discovered 
in the urine. What is the next step? A very simple 
routine w’ill solve tlic problem. Have the patient cat 
a heavy carbohydrate lunch at 1 1 :30 A. M., and note 
tlie exact time lie slarlcd eating. Then txvo and a half 
hours from this time determine the blood sugar. Ap- 
proximately tw'o cubic centimeters of blood is ade- 
quate for this examination and should he obtained 
wdth a two cubic centimeter hypodermic syringe, found 
in any doctor’s bag. A pinch of Sodium or Potassium 
oxalate in the tube w-ill prevent coagulation if the 
tube is inverted a few times. A laboratory wdll have 
the answer in less than one hour. If the blood sugar 
is below 120 mg per cent, the patient is non-diabctic. 
If the blood sugar is above 120 mg per cent, he is 
probably a diabetic. If it is well above 120, say 200 
or more, there is no cpicstjon,— a frank diabetes exists. 
If. on the other hand it is 126 or 136, one needs to go 
into the problem further and do a glucose tolerance 
test the following morning. One hundred gm. of glu- 
cose is given orally after a night’s fasting and blood 
and urine are obtained before and one half, one, tw'O, 
and three hours after the administration of the glucose. 
The resultant curve will allow a definite decision. If 
the curve descends in two and a half hours to 120 mg. 
per cent or below, the patient is not diabetic; if it is 
-00 or more at two and a half hours, the patient is a 
trank diabetic; if it is 126 to 136, then we are dealing 
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ivitli a potential or pre-diahetic state. This latter cir- 
cumstance is most interesting from a medical stand- 
pomt, for such a case presents a cliallenge to the phy- 
sician. Can he be icefjt front developing a trank dia- 
betes a.s the years go by or will he eventually slip into 
the diahetic fold.'' Here is a real chance for the prac- 
, tree of significant preventite medicine. All that is 
necessary is slight restriction of diet vvhich eliminates 
the excessive use of carbohydrates or overeating and 
periodic annual examination. 

iind) of the orthodox teaching in regard to glvco- 
sitria has been fallacious and has produced confusion 
and blunders. It i.s essential that a more rational view 
be taken. Teaching from thenrv’ and teaching from 
’ practice should be one, as both deal with the same 
problem and a closer correlation i* needed. 

' 3\‘hether or not glycosuria is found in any one in- 
dividual depend.s on several things; first, the renal 
threshold for sugar, second, the length of lime frOm 
the last meal and from the last urination, and third, 
the height of blood sugar at the time (and just pre- 
ceding) the urine is examined. All three of these con- 
ditions must be taken into consideration to prevent mis- 
interpretation of the significance of glycosuria. We 
v\i!l have no knowledge of tlie first when we find gly- 
cosuria. To determine this, one needs a glucose tol- 
erance test. The second can easily be ascertained by 
questioning. The tliird will not be known but can be 
ascertained later (the glucose tolerance test). 

Tile renal threshold for sugar is not the same in 
ail individuals. It varies tremendously. It may range 
from G5 to 450 mg. per cent (Table 1). This is im- 
portant to bear in mind. Since there is such a wide 
variation in the renal threshold, how can one estim.ate 
the threshold of a particular individual? Tliis is im- 
possible. For that reason the glucose tolerance test is 
needed. On the other hand it is not essential to know 
the patient’s exact renal tlireshold All that is neces- 
sary and all that is of ain importance is.’ Is lie, or is 
he not a diabetic? That can be ascertained from the 
two and a half hours post-prandiai blood sugar test 
with minimal loss of tune and expense to the patient. 
There is no indication for doing a gincoce tolerance 
lest if the two and a half liours post-prandial blood 
.stiijar is 200 mg. jicr cent or more, for the glucose 
tolerance test will give no more information It is al- 
jeady known that die patient is a diabetic The cx- 
(rciiie height and prolongation of the curve if it starts 
with a normal blood sugar or a near normal is not 
an index to the severits’ of the patient's diabetes. Some 
patients with the - most almornial gluco-e tolerance 
curves turn out to he the milden diabetics. 

.Vs to sv-niptoni;, again we are on lliiii icc. A pa- 
tient with glycosuria may base mo=t ur till of tlic 
cardinal symptoms of (haheiC' (case 10 1 and not he 
diabetic; or he may have none of the svmptoms and 
be a di.ahclic. The following c.i-e i^ an outstanding 
" exampic of the latter. A woman past fifty scars of 
;eU‘, prc-eiiteil herself for exatninatiun. not knowing 
shat she had diabetes -She liad no ssiupto-ns of any 
kind neither then or at any tmir presiou-h-. hni her 
hlo-od fUgar was mg. per rent. Thi- w,.- con- 


firmed by further examinations, .Xfier her hyperrij- 
cemia was controlled she retjuireti 35 units of insulin 
dailj on a 2000 calorie diet. She need- no more to 
this date. Thi.s illustrated forcibly the nccc-stu of 
being on the alert for fault\' interpretation of sviniJto'iis 
Or lack of siTOptoms. 

Symptoms alone prove nothing. It is the laboiatorv’ 
evidence which 'is of diagno.stic value, regardless of the 
presence ’or absence of srenptonre. One can lie casih 
misled if he finds classical symptoms and a ghvosuria 
That WAS the old teaching. But. it is fault j, n 
MISSES the crucial point of dilTeremial ditiqiio-is and 
should be gtiarded against. 

If one ascertains the presence of a iicui-di.ilictu gly- 
cosuria, how sure can lie he that it will reniuii tiiat for 
the lest of the paticiu'.s life? There arc statements in 
the literature that any patient with ghcosuria i- tipt to 
become .a frank diabetic. When one examines rhtse 
data critically, it lieconies obvious that the nrigimd 
diagnosis of non-diabetic glycosuria was ha-cd on 
fault}’ premi.ses and on inadequate laboratory evidenee. 
All that can he done with such infornintioii is to di-re- 
gard it If one starts with cases where tlie original 
diagnosis of non-diaheiic glycosuria was ha«cd on 
adequate erideiice, it is found that .a jiaticitt wilh a 
non-diabctic glycosuria does NOT drift into diabetes 
Here one also mit.st use discrimination. In our popu- 
lation we have from one to two per cent who are dia- 
betic. A case of non-diabetic glycosuria is not exenijit 
from this incidence. If a patient with [uoien iion-dia- 
bctic glycosuria is show’n to have diabetes in latei jears, 
this is probably fortuitous and will occur in one to 
two per cent of such patients. If non-duihetic gI\co-iina 
w’cre a jircciirsor of diabetes, a high percentage of the.-e 
patients would develop diabetes That re nm tlie la-e 
for several hundred «iich etrecs iiave been followed 
over a period of some tweiitv -three vears and no! 
more than three of these patients have deeelojied clt.a- 
hetc.s in later life. 

,\ series of glucose toleraiu'C tests on men in the 
.Xriii} arc presented. These paiientv were inre-ngattri 
heeairee of gUcosuria. -X series of non-diab' tie gl}- 
cnstirias are" presented to indicate -oiiie of the varia- 
tions Tliesc differ sonicwliat iToni a =erie- one would 
encounter in civilian life, for -nkliers Inrgeh repi’c- 
-ein a group of voitiig men. jpproxiniatch m tla sann 
age period (18-26} years). XX'iirre.re .a civihtm group 
w”nild repre-ent ages varviiig from e.xtreiiic vouth to 
eighty. Ill this second group one would naSuraliv -<c 
a "wide range in the height of renal thre.shold in ton- 
ira-t to the nitlhaiy gmup Abo. iii the mi'itarx gt«up. 
the inajoriiv of the phv-ica!lv inadequate- have hvs-n 
we-eded out at induction. In the civih.'ii gi'inji the-; 
would all l-t' included and con-equentty one v.ot-M not 
exjTcct an identical picture of the ren.f! ihr-ho!/} m 
tlie two groups. 

EXT’L \X XI'IOa OV CH.XRTS. 

In the two cltarts pvt-csited, the e<irv< t!m ttre 
ehvithia! gUwu-e to'eranre te-!- {ril > arc all d'-’ie or 
the -amc scale. 7 he reak for ihi hk-od -lueir lieight 
re given at the left. 'ITt bro’.'sn Ime. jire! -iV.vr Ifn 
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indicates the upper level of tioi iiial blood sugai .120 
mg. per cent. The time element in the test is given 
at "the top of the chart, in hours. The shaded portion 
of the chart indicates the length and the height of 
hypcrglvcemia. -Vll tests were done with the siundatd 
dose of glucose, namely, 100 gm. by mouth on a fasting 
sromadn The arrows along the blood sugar curve in- 

FIG. 


The first four curve', in figure 1 represent early, 
mid diabetics, the so-called pre-diabetics. It should 
be noted that they all start with a normal blood sugar 
which points to a fallacy to which the author has called 
attention many times duiing the past twenty years; 
namely, the fallacy of doing a fasting blood sugar 
for the diagnosis of diabetes. It is worthless in the 

1 



dicate the appro.Kiniate level of renal threshold on the 
ascent of the curve as well as on its descent. It strikes 
one immediatel) that the«e two differ in nearly every 
case. On the ascent the threshold is invariably higher 
than it is on the descent. This is not a new obserx-a- 
tion, for nearly all workers in this field have called at- 
tention to tins fact. It seems that it is more difficult 
for the sugar to get through the kidneys in the first 
place, but once the permeation of glucose starts, it 
continues through a lower level of blood sugar con- 
centration. A satisfactory explanation for this phenom- 
enon has not been made. 


earh- cases of diabetes, and worse than useless as it 
is misleading. The two and a half hours post-pran- 
dial blood sugar would have given reliable information 
in all four instances, whereas, the fasting blood sugar 
would not have informed ns of the patient’s true status. 

ABSTRACTS OF CASES : 

Case 1. (Figure 1). A second lieutenant, thiity-four years 
of age. Admission diagnosis; Psjchoneurosis, hysterical tvpe 
No diabetic history in the family. In 1924 he was hit with a 
baseball bat over^ the head, but there was no fracture. .A.gaiu 
in 1933 he was hit with a baseball over the right eye and was 
unconscious for five or sk ),ours. The GT (glucose tolerance) 
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\\ns <ionc as a routine lest on the neuropi.ychialnc service. 
1 lie curve is somewhat abnonnal, the rise is quick in the first 
halt hour at which titnc the blood sugar rose from 97 to dSO 
lUR, jier cent. The cliop is also rapid, but note the length o{ 
hyperglycemia whicli in Uiis ease is two and a hall hours. 
Such a case bears \satchiug. Tliis case is presented not be- 
cause of the type of cun’c hut to illustrate the possible height 
of tlie renal threshold (RT) for sugar. This is the highest 
tlircsliold in llic author's c.spcriencc. Note that at dSO mg. 
per cent of blood sugar concenfratiou, there is no glycosuria. 
Oil tlie curves descent, liowcvcr, we encounter glycosuria at 
dOO. This would indicate that after the liali hour estimation 
the blood sugar must have risen above 450, reached its RT 
value and once the permeation of sugar from the blood stream 
started, it continued. On tlie curve’s descent it stops some- 
where around 360 mg. per cent (note the arrow). 

Case 2. (Figure 1). A first lieutenant, thirty-one years of 
age. Admission diagnosis; Encepiialopathy. IHs main com- 
plaint was headadies. No history of di.nbetes in the family. 
He was in an automobile accident five months previously and 
received a cut on tlie riglu side of the head. He was" hack 
on duty in two weeks hut began complaining of headaches. 
TIic GT was done as a routine procedure on tlie ncuropsychla- 
tn'e service. Note that tlie curve starts with a normal fisting 
BS (blood sugar). The curve is not as high as the one in 
case 1, hut it is more prolonged which is of greater import- 
ance. At the end of tiie third Iiour the BS is still above 
normal. This curve (as all of the first four curves) is pre- 
sented to illustrate the renal threshold. In this case it is 


dW(nK).sis; Diabetes mellitus. His mother and 
one aunt are diabetie. He liad been diagnosed and treated 
for diabetes by one of our leading medical institutions for the 

Protamiue zinc msulm daily. The insulin was discontinued 
after preliminary blood sugar studies wliich were all normal 

’i fo'- 

three GT s were done during the thirty-nine days of observa- 
tion. During this period all tests were normal. Note the GT 
curve. There is practically no rise in BS but there is an al- 
most constant ghcosuria. The RT is somewhere around 120 
on Uic ascefit and below 05 mg. per cent on the descent. Such 
a case needs no comment 


Oise 7. (Figure 2). A major, forty-seven years old. Ad- 
mission diagnosis: Nasopharyngitis, sinusitis, bronchitis, myo- 
cardial insulficicncy with mild angina pectoris. There is no 
diabetes in the family. By occupation he w'as a general practi- 
tioner and a surgeon. The GT shows some hyperglycemia, 
but tlic curve returns to normal within two hours, and is, 
tliercfore, normal, RT on tlie ascent is somewhere around 
132 and on descent around 120. The c-Kisliiig infection was 
probably a contributory factor in the height of BS but the 
elevated BS is of no significance. 


Case 8. (Figure 2). A captain, thirty-four years old. Ad- 
mission diagnosis: Dementia praecox, paranoid type. No 
diabetes in family. The test W'as done as a routine measure. 
Here we note the RT on the ascent above 222 whereas on 
the descent it is a little below 200 mg. per cent. 


around 300 on the ascent and somewliat around 120 mg. per 
cent ’on the descent. 

Case 3. (Figure 1). A first lieutenant, fifty-six years old. 
Admission diagnosis: Diabetes mellitus, arteriosclerosis, vari- 
cose veins. His fatlicr died of diabetes and tlie patient has 
had diahcles for Uie past twenty-four years. (In spite of the 
length of his diabetes be turned out to be a mild diabetic and 
was discharged on a sliglufy restricted diet witliout insulin, 
as his blood sugar ranged from 100-118-105, morning, noon 
and night, before meals). It is noteworthy that tliough a 
diabetic for twenty-four years his fasting BS is normal. The 
curve is definitely of a diiibetic type, for, bad the observation 
been carried out lurtlicr, it is clear that it would take some 
four and a half to five hours for tlic curve to return to normal. 
His RT is liigli, for, while the BS reaches 364 there is no 
glycosuria and none througli tlie test. We must consider, 
therefore, that tlie threshold lies somewhere above 364 mg, 
per cent. Such a diabetic would be hard to evalu.atc on urine 
examinations alone or on fasting blood sugar values. 

Case 4. (Figure 1). A soldier, private, twenty-eight years of 
age. Admission diagnosis: Dementia praecox, simple. The 
test was done as a routine procedure on the ncuropsydiiatric 
sendee. It w'as noted, however, that in addition to the above 
diagnosis the patient was jaundiced and had an icteric index 
of 100 at the time of tlie test. Tliis introduces another factor 
into tile test, namely, hepatitis, which docs not concern us here. 
(When tlie test was repeated a month later after tlic jaundice 
subsided, tlie test was normal). We arc primarily interested 
here with the renal threshold which is somewhere above 3% 
nig. per cent; no glycosuria occurred throughout the test. 

Case 5. (Figure 1). A first lieutenant forty-si.x years of age. 
Admission diagnosis; Pancreatitis, non-suppurativc, subacute, 
sei-cre. He had been well until eight days prior to admission 
blit had show'cd glycosuria regularly for seven days before 
admission. A fasting of BS was done which was 90 mg. per 
cent A montli after his admission a GT was done at a time 
when all symptoms had subsided. Note the slight rise of the 
BS throughout the test and the low RT, slightly higher on 
the ascent, than on descent. From the configuration of the 
curve it is clear that we are dealing with a case of non- 
diabetic glycosuria. 

Case 6. -(Figure I.) A soldier, private, tiventy-two years of 


Case 9. (Figure 2). A soldier, private, twenty years old. 
Admission diagno'-is: Heavy, repeated gljcosuria. Tumor of 
anterior part of chest. Tlierc is no diabetes in the family. 
The GT is normal. RT on the ascent is somewhere around 
180 and on tlic descent around 124 mg. per cent. 


Case 10. (Figure 2). A soldier, private, twenty-seven years 
old. Admission diagnosis: Psyclioneurosis. Two years before 
the present studies be had the following symptoms: Poljuria. 
jioljdlpsin, glycosuria and weakness. He was told he liad dia- 
betes and was placed on a rigid diet and lost from 169 to 122 
pounds. He was rejected twice for army service but on tlie 
third examination was inducted Tlie above history’ demanded 
further investigation and the GT shows the answer. There 
is no diabetes, simply a non-diabctic-giycosuria. The cun-e is 
extremely low and the RT on the ascent about 110 and on 
the descent below 78 mg. per cent. In spite of a good dia- 
betic syinptomatologi’, there is no diabetes present; a mere 
non-diabetic glycosuria. 

Case 11. (Figure 2). A soldier, priiate, thirtj years old 
Admission diagnosis : Glycosuria. There is no diabetes in the 
family. He has had kidney stones in the past, two have been 
passed in the last three years. The GT is normal, RT on 
the ascent is souiewhfire around 170 and on descent around 
130 mg. per cent. ^^Tlile at no time does the ciirre rise high, 
he is excreting sugar freely. 


Case 1’ (Figure 2). An applicant for induction, twenfy- 
icven ycaTs old. He is supposed to have had diabetes for a 
rear but has not taken any insulin. He was sent in for evalu- 
ition of his glycosuria. From the GT it is evident that the 
van was not a diabetic but bad a low RT, below 99 on the 
iscent and sliglitly above 120 mg. per cent on the dcscMt 
Tere we sec a reversal of the RT from that seen m tlic other 
lurvcs; a slightiv higher value on the descent. At any rate 
liabetes was definitely ruled out and the case was a clear 




frlvrn^liriTl. 


Case 13. (Figure 2). A soldier, private, twenty-six years of 
age. Admission diagnosis ; Psychoncurosis, an.viety st^e, 
moderate. There is no history of diabetes in the family. He 
W’as told he had diabetes nine years previously and has been 
on a diet ever since witliout insulin. The GT is normal. RT 
on the ascent is around 200 and on the descent alxiut 120 mg. 
per cent. This is' a clear cut case of non-diabetic glycosuria. 
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Case 14. (Figure 2). A private, first class, twenty years 
old. Admission diagnosis Glycosuria. The glycosuria was 
found when he was examined for admission to the Air Corps. 
There is no diabetes in his family. He had pj'cliUs five 
months previously while in Panama. No symptoms of diabetes. 
The GT is perfectly normal. RT on the ascent around 126 
and on the descent slightly below 120 mg. per cent. A clear 
cut case of non-diabetic ghcosuria. 


for the slight prolongation of the curve. Strictly speaking 
one would include him in the non-diabetic glycosuria group 
but he should be followed over a longer period. 

Case 16. (Figure 2). A sergeant, thirty-five years old. 
Admission diagnosis; Glycosuria. No diabetes in the family. 
No symptoms of diabetes. He has been in service ten years. 
He had a chancre five years ago, but the serology is now 


FIG. 2 



Case 15. (Figure 2). A corporal, twenty-six years old. 
Admission diagnosis: Glycosuria. Maternal aunt has diabetes 
The glycosuria was discovered a month before his admission 
to the hospital. The GT is slightly prolonged, it takes two 
and a half hours for tlie BS to reach a normal level, but this 
curve may still be included in the normal category. How- 
ever. the p.aticnt needs further observation. (Repeated BS 
studies, tid ac. were normal.) The RT on the ascent is 
slightly above 120 mg. per cent and on descent about the same 
level. Such a curve in a patient with, his history, has to be 
interpreted with -caution. He had been told he bad diabetes 
So naturally he was careful of his diet. The GT was done 
only- three days after placing him on a normal diet. The low- 
carbohydrate food intake preceding the test could well account 


negative. He was treated for diabetes on the basis of gly- 
cosuria and a GT which was supposed to have indicated dia- 
betes. No data from the original test are available. Repeated 
BS studies, tid. a.c., and repeated GT at this irospital were 
all normal, in fact v-ery low. *1 he RT is low, somew-liere 
around 130 mg. per cent both on the ascent and descent. This 
test was done after he had been on a normal diet for some 
time. It is obvious that he is not a diabetic but shows glv- 
cosuna merely because of his low RT. 

DISCUSSION 

Now as one glances over the graphs of this group 
of sixteen cases, tlie outstanding difference in the 
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curve'. 1 - that the liuii four cuives are tho^e of. clia- 
heiic-. and have a high and prolonged lu'peighccinia 
(the ."haded poitkin) in contrast to the ntherb.” Here 
too, tlic lenal thresiiold on the whole ts high, very 
high in tact in all case.s ( lahle 1). Tiic'.c are diahetic 
patients with little t)r no glycosuria. 

The nc,\t twelve cases ate all cases of non-diahetic 
gi.tcusuria. ffere tile curtes arc low and the duration 
of the iuperglyoemia (.diadcd portion) is short. This 
contrast is quite oftvions. The RT in this group is on 
the whole low, quite in TOntrast to the fir.st gioup of 
four cases. In this second grottp the differences bc- 
tw'ceu tlie KT on the ascent and tlie descenl are less. 
We have, tlierefore. a more even distribntioti of glyco- 
suiia. thiongh the whole period of the test. In some 
•of these curves the RT is indeed vety low, altliongh 
not tis* low ;is in some cases observed in civilian life. 

One must, therefore, he vety careful in giving an 
opinion as to the significance of glycosuria. The only 
safe way is to do a GT, so that in the future the ob- 
jective data on wliich llie opinion was based arc avail- 
able for reference. One word of warning: he sure 
that the jiaiient has not been on a starvation or freak 
diet itreceding the test and that he docs not have a 
severe infection. If a normal GT is obtained in 
.spite of an infection or a prcviotisly abnormal diet, it 
may be accepted. However, if a mildly diabetic curve 
or even a frank diabetic curve is obtained it should not 
be accepted as fmal. Repeat the test later when the 
jiatient iins been on n normal diet for at least a week 
or when his infection has cleared. 

There is no treatment for a low renal thrcslToId or 
non-diabetic ghcosuria. The low threshold exists and 
will conlimie uninfluenced by therapy There is no 
valid reason to attempt to change it. The actual amount 
of sttgar lost in twenty-four hours in ninety-nine per 
cent of the cases is minimal, only a few grams. This 
loss docs not affect the hod> economy and w e can safelv 
disregaid it. There is no reason for dietary restric- 
tions in patients unless .some otlicr condition, such as 
obesity, makes it desirable. A rational life and modera- 
tion in eating habits is all that is needed. More than 
this belongs in the category of “hoodooism”. 

One more point should be mentioned here hen 
glycosuria is found and the patient is subjected to re- 
peated urinal) sis and other examinations, he leaps to 
the conclusion that he lias diabetes. He is apt. from 
fear, to restrict his diet markedly without the knovvl- 
‘ edge of the physicion. Such a self-imposed diet inav 
be very rigid, for fear will do queer things. Thus, 
when after rejieated urine examinations, the tw o and a 
half hours post-prandial blood sugar test, or the glu- 
cose tolerance test is finally done, it is apt to give a 
high figure or misleading information When a glucose 
tolerance test is done on a patient who has been on a 
rin-icl diet, the resultant curve may show a trend to- 
wards the diabetic type. If such a patient is put on a 
normal diet for a week and the test repeated, the 
second curve will be normal. This is a well known 
fact and should be borne m mind. All the investiga- 
tions and tests should he done during the first twenty- 
four hours after glycosuria is discovered. This will 


diminate (be possibility of introducing an extrancoii- 
lactor with resuiiing unreliable finding.s and wrow' 
iiitcrjiretations. * 

^ 1 here are minor exceptions to the statements made 
m the previous paiagraphs, for other factors, known 
and unknown enter into the glucose tolerance test. If 
the general rules laid down in tliis article are followed, 
a high batting average of correct diagnoses will he at- 
tained. Some day an explanation may be found for 
tile small group of other abnormalities ■occasionalh 
encountered. 

riie gh'cosnria of pregnancy should be mentioned. 
Here the previously described rules again apply. A 
two and a halt hours post-prandial blood sugar will 
indicate whether or not we arc dealing with diabetes. 
If it is diabetes then immediate and proper care is 
indicated. Aiw glycosuria of pregnancy should he 
immediatciv- investigated and a sound decision as to 
its significance reached. This is of vital importance 
to the patient and her jihysician. Glycosuria in this 
group should never be dismissed with the statement, 
“It is likely milk .‘siigar”. I-actosiina is never found 
m early or inid-pregnnney. It first ocems at the end 
of pregnanev and during lactation. Even if it is ascer- 
tained that the glycosuria is due to lactose in the urine, 
this does not eliminate the possibility of diabetes. Can 
not a dialietic woman who becomes pregnant, have 
lactose as well as glucose in the urine? This possi- 
bility may exist in the case at hand and it will NOT 
be settled by numerous and jiainstalting urine exaniina- 
Hons. For a definite answer, a two and a half hours 
post-prandial blood sugar deteuiiination should be 
done. Why not do this immediately after the first posi- 
tive urine test? Doubt and delay will then be elim- 
inated. 


TABLE I 

Ronalioii iti llic Renal Threshold tn Ascent and 
Descent in 16 Patients 


No 

J 

7 

3 

4 

5 

(i 

7 

S 

o 

lb 

jj 

13 

13 

14 

15 

16 


Itonal Threshold Mff. Per 100 Cubic Ccntinieteis 

Difference in 
milligrams 
90 
ISO 
0 
0 
14 

ss 
12 
22 
S6 
32 
40 
21 -f 
.‘10 
6 
0 
0 


.Vgc 

Ascent 

Descent 

34 

4S0-h 

360 

31 

300 

120 

5G 

364 -f 

3644- 

2S 

396 4- 

3964- 

46 

22 

140 

126 

120 

65 

47 

132 

120 

34 

222 -f 

200 

20 

180 

124 

27 

no 

78 

30 

170 

130 

27 

99 

120 

20 

20 

200 

126 

120 

120 

77 

120 

120 

35 

130 

1,30 


COMCLUSIORS • 

1. The differential diagnosis between diabetic and 
a non-diabetic glycosuria can be made onl\ b\ a glu- 
cose tolerance test or by a blood sugar estimation two 
and a half hours following a heavy carbohydrate meal. 

2. ^iu^■ie^ous urine estimations for sugar for ciiag- 
nostic purposes settle nothing and vvaste time. 
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3. Kon-cUabe‘dc glycosuria is not a precursor o[ 
diabetes. 

4. The renal threshold in a non-diabetic glycosuria' 
is usually low. It varies on the ascent and descent of 
the curve, being higher on the former and lower on 
the latter. 

5. Upon the finding-of glycosuria, a diagnosis should 
be arrived at without delay (rvithin twenty-four hours). 
This will eliminate the possibility of self-imposed die- 
tarv resti'ictions which distort the glucose tolerance 
curve (toward the diabetic side) and thus give false 
information. 


6. There is no treatment for non-diabetic. glycosuria 
and none is needed. 
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D uring the past few tears it has been possible 
to show that the acute gastic ulcers, which occur 
in man as well as in animals following exposure to 
various noxious agents (c.p. toxic dosCs of drugs, cold, 
exhausting muscular work, surgical shock, etc.), are 
not due to any of the specific properties of these agents. 
They are apparently part uf the response to the non- 
specific damage caused by these stinutli and merely 
represent one of the symptoms of the “alarm reac- 
tion" (1). The frequent occurrence of acvtte, often 
perforating, gastric ulcers in the population of heavily 
bombed areas (2-9) as well as in sailors and soklier.s 
(10-12) exposed to continued physical or mental strain 
gave a certain timely practical importance to the prob- 
lem of preventing or curing such lesions. Tiie experi- 
ments which we wish to describe in this communica- 
tion indicate that ulcers of this type may be prevented 
by the administration of various food substances, espe- 
cially glucose, or by the neutralization of the gastric 
contents. In choosing these therapeutic agents we have 
been guided by previous oliservations which showed 
that traumatized tissues apparently consume more than 
the usual amount of glucose (.13) and tliat fasted ani- 
mals arc especially sensitive to the gastric ulcer pro- 
ducing effect of alarming stimuli ( 1 ) . Clinical observa- 
lions support the view that in man fasting also en- 
hances the formation of peptic ulcers (14-15). That 
neutralization of the gastric acid may he useful is 
almost self-evident since acidity' promotes gastric 
digestion and hence would enhance the destruction of 
cells in the lining of the stomach. 

EXPFRLMEN'TAL 

In order to test the prophylactic effect of various 
foods, dextrose and buffer solutions, we performed a 
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series of experiments in male and female rats. Our 
results are summarized in Table 1. Only- a few re- 
marks will he necessary to elucidate the data given 
there ; 

Experiment 1 : After first withdrawing food and 
water for 24 hrs., the animals in group “a" were al- 
lowed water and those in group “b'* water and “pitrina 
fox chow’’ (»/ lib. Three hours later their spinal cord 
were cut at the height of the seventh cervical vertebra 
and both food and water were withdrawm from all 
animals. They were killed 16 hours after this interven- 
tion. In conformation of our previous observations 
concerning the production of gastric ulcers by this sur- 
gical iwocedure we found, in addition to other symp- 
toms of the alarm reaction (marked enlargement of the 
adrenal cortex, thymus atrophy, hemoeoncentration. 
etc.), pronounced bleeding ulcers in the stomach of the 
fasted animals in group "a’’ but not in the led animals 
of grou]) “b". Since the extent of ulcer formation can- 
not readily be expressed in a precise quantitative man- 
ner a scale, ranging from 0 to ++-^, has been estab- 
lished. and in the table the average values are reg- 
istered for each group. 

Experiment 2 and 3 : After first withdrawing food 
and water for 24 hrs. all groups were given water ad 
lib, and all, excepting group “a” which acted as a con- 
trol) received prophylactic treatment either by gavage 
or by ingestion. In the former case tlie substances 
were administered in several doses (see table I) 
tiirough a stomach tube, while iii the latter case, the 
substances were merely placed into the cages. Since 
(he animals were fasted, they willingly took large 
amounts of these food substances so that their stom- 
achs were filled at autopsy following conclusion of the 
experiment. The spinal cords of all animals were 
transcised (as in c-xperiment I) two hours after the 
first administration of the various preventive agents 
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■ i as all food given ad Ub, were 

', ;■; withdrawn.' ' Those - animals receh-ing prophylactic 
• - treatnient by gavagc were given the last three doses 
during the S hrs. after the operation; then all animals 
'. "■efe sacrificed. Perusal of the table indicates that in 
experiment ,2 -aniong the food substances, “purina/* 
.At as .dcfiniteh - effective although unlike in the previous 
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Expenmcnt 4 and 5: , After first withdrawiiig; fo-xl 
and water,. for 24„hrs. 33ff. dextro.se was gnveir intra- 
venously or by gayngc in two doses, one hour before 
and three hours after the spinal cord was cut. I1it; 
animals were killed eight liours following tliis obseri-a- 
tion. It , will b'e seen from the table that sugar ad- 
ministration was highly efTeciive, in preventiti’g ulcer 


, ' TABLE! 

Prevention of Gastric Ulcers during Alarm Reaction 

Experiment | No. of Rats .Weight in g. | | Preventive Agent 


Preventive Agent j Amount 


Stomach 

Ulcers 



3 females 
3 females 

1 males + 

2 females 
2 females 
2 females 
2 females 
2 females 
2 females 


6 males 
6 males 
6 males 

5 males 

6 males 

6 males 

8 males 

4 males 

7 males 

5 males 

8 males 
8 males 

12 males 
12 males 
S m.alcs 


227 Spinal Cord Water 

(210-242) transection 

222 Spinal Cord Purina 

(200-242) transection 

26S Spinal Cord Water 

(245-300) transection 

261 Spinal Cord Rice Starch 

(215-300) transection 

278 Spinal Cord Casein 

(220-370) transection 

273 Spina! Cord Lard 

(220-340) transection 

272 Spinal Cord Purina 

(250-300) transection ' 

264 Spinal Cord 1% Na Bicarbonate 

(205-340) transection 

278 Spina! Cord Amphojcl* 

(223-320) transcaion 


230 Spinal Cord Water 

(185-355) transection 

226 j Spinal Cord 33% Dextrose 
I (166-380) transection 


ingestion | 
ingestion ! 


1 ad lib. 
! 

j ad lib. 


ingestion 

ingestion 

ingestion 

ingestion 

ingestion 

gavage 


2 cc. X 5 


gavage j 2 cc. X 5 



238 

(180-370) 

217 

(175-280) 

231 

(170-394) 

216 

(175-270) 

142 

(120-155) 

148 

(140-159) 

141 

(128-152) 


transection 
Spinal Cord 
transection 
Spinal Cord 
transection 
Spinal Cord 
transection 

Spinal Cord 
transection 
Spinal Cord 
transection 
Spinal Cord 
transection 


(125-144) 1 transection 

134 I Spinal Cord 


(125-145) 

135 


transection 
j Spin.rl Cord 


I j i ; (125-145) J transection 

, j , I 12 males l 162 i Cold 

! ! ; ( 120 - 220 ) 1 
b i 12 males i 181 j Cold 

, (125-220) 

. c i S m.alcs 188 ! Cold 

. j f I I (165-210 ) I 

•^ Aluminum hydroxide in the form of a colloidal 
■ ■ gel, prepared bv John Wyeth y Brother (Canada) 

. . Ltd. 

experimenl it did not prevent nicer formation com- 
nlctelv. Among the buffer solutions, amphojel was 
highly effcclive while sodium bicarbon.ate li.id no effect 
'although the gastric contents were neutral to litmus 
paper at the time of .wtoixi-y. In Experiment 3, ampho- 
iel and all food .substances provcrl highly effective hut 
• Aodiunt bicarbonate wa.s again without beneheiai actaJU- 


W.itcr j 

ingestion 

1 ad lib. 

1 

-f-f 

33% Dextrose | 

gavage 

j 2 cc. X 4 

0 

Purina 

ingestion 

1 ad Kb. 

0 

Meat 

ingestion 

ad Kb. 

. ° 

1% Na Bicarbonate 

gavage 

2 cc. X 4 

i 4*4' 

f 

Amphojcl 

gavage 

2 cc. X 4 i 

' 0 

Water i 

gavage 

5 cc. X 2 


33% Dextrose 

1 I 

i i.v. , 

3 cc. X 2 j 

0 

33% Dextrose 

p;ivage | 
1 

3 cc. X 2 1 

0 

Water j 

gas-age | 

2 cc. X 2 ■' 

4-r 

33% Dextrose 1 

i.v. j 

2 cc. I 2 1 

0 

35% Dextrose j 

gavage j 

t 

2 cc. X 2 1 

0 

Water j 

gavage 1 

2 cc. X 3 ’ 

-.‘--r-r 

33% Dextrme j 

gavage 1 

2 cc X 3 ! 

0 

Amphojcl 1 

ga\Mgc 1 
1 

2 CC. X 5 ; 

0 


formation and that this effect was plKiiincd not only 
when the de.virose was pkneed in immediate rontu'-t 
with tlie .gastric surface, hut even when it wa.s adnum 
istered tlimiigh the general circulation. 

K.\-I>crmjem 6: In order to determine wliciher meers 
profluced bv stimuli other than spina! eord transci-ion . 
could be iiihibiicd by de.xtrpie, an .iddiliona! ex)!en-. • 






JCAiR !)* XI-, 
OrrtiREPt 


Prevention of Gastric Ulcer Foraiation During the Alarm Reaction 


321 


ment was carried out in which the damaging agent was 
exposure to low temperature. Food and water were 
withdrawn for 4S hrs. before this experiment, since 
previous observations showed that especially severe 
gastric ulcers will occur under the influence of exposure 
to low temperatures following a prolonged fast. After 
thi.-: the rats were placed into a refrigerated room at a 
temperature of +6°C. Their fur was clipped short and 
kept wet by repeated immersion into water in order to 
make the animals lose heat rapidly. Dextrose or 
amphojcl were administered just before placing the 
animals in the cold room and twice after that. They 
were sacrificed following S hours of exposure to cold. 
It will be seen that here again dextrose proved just 
as efficient as amphojel in preventing ulcers. 


experimentid procedure the following facts should be 
pointed out: 

Experiment 1 : Food and water were withdrawn 
from the animals at the time of the first subcutaneous 
formaldehyde injection. After this both the formalde- 
hyde and the dextrose were given at intervals over a 
period of 53 hours after which all rats were killed. 

Experiment 2: Food and water were withdrawn 
from all animals for 48 hours after which time the 
rats in group “c” were given their first dose of dex- 
trose and the controls in group “a” and “b” their first 
dose of water. One hour later the spinal cords of the 
rats in groups "b’ and “c" were transcised, (again at 
the height of the 7lh cervical vertebra) . The other two 
doses of dextrose and water respectively were ad- 


TABLE II 


Blood Sugar variations accompanying prevention of Gastric Ulcers during Alarm Reaction 


Experiment 

No. of Rats 

W'cigbt in g. 

t 

Damaging 

Agent 

1 

Preventive j 
Agent j 


Amount 

Stomach ! 
j Ulcers i 

Blood 

Sugar 

I 

a 


6 males 

102 

(90-1 li) 


Water 

gavage 

' 2cc X 1 3 

0 

d3.S 


b 


6 males 

105 

(90-125) 

2cc 10% 
Formaldehyde 
.X 14 .s.c. 

Water 

gavage 

' 2ccxl3 

i 

I 4- 

83.2 


c 


6 males 

99 

(90-120) 

2cc 10% 
Formaldehyde 

X 14 s.c 

1 33% Dextrose ! 

gavage 

2cc X 1 3 


608.2 

i 

^ 1 


j 

6 males 

102 

(85-115) ! 



1 

Water 

gavage 

i 2ccx3 

1 

0 

57.8 


b 


5 males 

107 

(95-115) 

Spinal Cord 
Transection 

1 

Water 

gavage 

1 

2cc X 3 


53.2 


c 


5 males 

98 

(85-115) 

Spinal Cord 
Transection 

35% Dextrose 

pavntTc 

2cc X 3 

0 

t 

3 

a 


6 males 

122 

(105-120) 


Water 

gavage 

2cc X 3 

0 

45 


b 


6 males 

115 

(95-130) 

j add 

Water 

gavage 

2cc X 3 

H — h“r 

30 


c 


6 males 

125 

1 (115-130) 

! Cold 

1 33% Dcxtro'c 

1 

2ccx 3 1 

i 

i 0 j 

^ 80 


^ Samples Lost. 


Summarizing this pan of our work, it may be said 
that the gastric ulcers, which appear during an alarm 
reaction elicited by transection of the spinal cord or 
exposure to cold, arc effectively prevented by the ad- 
ministration of various food substances, especially dex- 
trose, and that this latter compound is beneficial, 
whether administered orally or by intravenous injec- 
tion. Among the buffer substances, amphojel proved 
effective but sodium bicarbonate exerted no detectable 
beneficial action. 

In view of the beneficial action exerted by glucose 
administration, it appeared of some interest to elucidate 
the possible role hypoglycemia might play in the patho- 
genesis of acute gastric ulcers. For this purpose three 
additional series of experiments were performed. Two 
again with siiinal cord transection and exposure to 
cold and a third with a new "alarming agent" namelv 
formaldehyde. The results of these experiments are 
summarized in table 2. Concerning the details of the 


ministered at intervals until 7 hours after operation, 
when the animals were killed. 

Experiment 3 : Food and water were withdrawn from 
all animals for 48 hours and at the end of thi.s time 
the rats in groups “b" and "c” were placed in a 
refrigerated room at a temj)erature of for 9 

hours at the end of which time they were killed. 

In all three cxperiment;tl series blood was collected 
from the jugular vein and its glucose content was de- 
tennined by the Somogyi-Shaflcr and Hartmann 
method (16). 

^ Perusal of table 2 clearly indicates that, irresjicetive 
of the type of alarming agent used, dextrose is highly 
cucctive in preventing the acme gastric ulcers char- 
acteristic of the alarm reaction. Hypoglycemia does 
not appear to be the primary cause of the ^slric ulcers 
«ncc the blood stigar of groups "b" did not fall rig- 
mficantly below that of groups "a” in anv of these 
experiments. Furthermore perusal of the' individual 














figure On the Icff, gastric mucosa of a rat from experiment 3: 
group a , showing gastric ulcers produced by spinal cord transection. 
On the right, gastric mucosa of a similarly treated rat from group “b” 
which ulcer formation was completely prevented by dextrose treat- 
ment. 

blood sngai* values shows a great deal of overlap be- 
; tween groups ‘"a" and “li” although marked gastric 
ukxTS were obvious in all iudivicluals of group “b’’ and 
" in'- none of group "c. It will be noted, furthermore, 

' tiiat in experiment 3 the dextro.se treatment prevented 
; . the '.formation of ga.«tric ulcers although the dosage 
was too low to raise the blood sugar throughout the 
■ .duration of the experiment, 

. SUMMAJiy 

k" ■ Experimenl.s in albino rats indicate that the gas- 
. trie ulcers which appear in the cotir.«e of a severe alarm 
,:reaclion (jjroduced b}' higli .spinal cord transection) 

' m.at’ be jirevented by the proplylactic .administration 
of various food substances, aluminum hydroxide gel 
and cspecitilly by comparatively small doses of dextrose. 


Dextrose is effective wlien given either per os or in- 
travenously. It prevents gastric ulcer formation cvet\ 
in doses insufficient to raise the glucose content of the 
blood above the normal level for the duration of the 
e.xperiment. The prophylactic effect of dextrose is non- 
specific in the sense that .tlic compound prevents the 
formation of gastric ulcer.s by a variety of widely dif- 
ferent (lamaging agents such as formaldehyde injec- 
tions, exposure to cold or .spinal cord transection. 
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Salmonella Enterocolitis in Infants and Children 

By 

KRWIN R. NETER. M.D. 
ami 

PHYLLIS CLARK. B A. 

HtltTAl-O, X Y. 


A mong the microorganibms responsible for diar- 
rheal disease in infants and children the paraty- 
phoid bacilli or the members of the genus Salmonella 
figure much more prominently than is geneially be- 
lieved. iMany questions pertaining to diagnosis, mode 
of tiansmission, and theiapy of this infection remain 
unanswered. The state of the Salmonella problem was 
presented recently in an excellent review by Born- 
stein (O. During 1943, at the Children’.s Hosjiital, 
21 bacteriolxrgically proven cases of .Salmonella enter- 
ocolitis were studied. During that period other para- 
typhoid infections, buch as paratyphoid fever, Salmon- 
ella meningitis and Sejilicemia were observed, 'flie fol- 
lowing report is concerned with various bacteriological, 
and clinical aspects of enteritis, colitis, and enterocolitis 
caused by Salmonella organisms in infants and chil- 
dren. 

Eleven cases of diarrheal di.sease were caused by S. 
typhi murium. The pertinent data with respect to age, 
sex, and race of the patient, bacteriological findings, 
chemotherapy, and outcome are summarised in Table I. 
Interesting is the fact that none of these patients was 
older than a year and a half and that stool cultures 
were taken routinely on all patients with diarrheal dis- 
ease, irrespective of age. All eleven patients were 
admitted to the hospital during the months of January 
to May ; no other case of S. typhi murium infection 
was seen during the remaining months. Although 
some of the patients undoubtedly were suffering from 
the infection at the time of admission, others developed 
enterocolitis during their .stay at the hospital. One 
patient, J. B., was admitted because of erysipelas and 
an upper respiratory infection on May 16, 1943. Three 
days later a stool culture revealed tlie presence of S. 
typhi murium and on May 21 the child developed 
diarrhea. Another patient, P. K., developed S. typhi 
murium enterocolitis during convalescence from 
meningococcal meningitis. A third patient, L. B., was 
admitted to the hospital .suffering from eczema and 
was free from diarrhea from March 23 to April 5, 
1943. The day after discharge the patient developed 
diarrhea and was readmitted because of this condition 
on April 7. Subsequently, both stool and blood cul- 
tures became positive for S. tjqjhi murium and. the 
patient died on April 25. In attempting to discover 
the source of these infections the po.ssibility w'as con- 
sidered that they may have originated cither from 
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cases suffering from S. typhi murium enterocolitis or 
from carriers among those persons attending, or in 
direct contact with the patients. As far as could be 
determined there xvas no instance of diarrhea among 
the attendants of this hospital and stool cultures failed 
to reveal S. typhi murium. One of the patients, C. G.. 
suffering from enterocolitis was born at another ho.spi- 
tal and bacteriological studies on the mother and 
nursing staff could not be carried out. Thus, attempts 
to trace the direct origin of these infections rvere un- 
successful. 

Nine of the 11 patients were treated with sulfon- 
amide compounds, namely, sulfanilamide, sulfathiazole, 
sulfadiazine, and sulfasuccidine. Two siiccumbed to 
the infection and 9 recovered. One of the fatal cases, ' 
L. B., suffered from S. typhi murium bacteremia 
and enterocolitis ; in the other case, C. G., a blood 
culture was not taken. Whether or not chemotherapy 
contributed to the recovery of the other patients cannot 
be stated. It should be mentioned, however, that sul- 
fonamides failed to erridicate tlic organisms from the 
intestinal tract in some of these cases. One jjatient, 
for instance, was treated with sulfasuccidine from 
June 3 to June 15; S. typhi minium xvas recovered 
from the stools twice during that period and 6 times 
thereafter. Another patient received the .same drug 
from jMarch 13 to May 17. During that period 6 out 
of 8 stool cultures were positive f'or S. typhi murium. 

The second group is comprised of 10 cases of en- 
terocolitis caused by Salmonella organisms other than 
S. typhi murium. The pertinent data are summarized 
in Table 2. The patients ranged in age from 3 weeks 
to 12 years. Stool cultures were positive for Sal- 
monella organisms in all instances. Blood cultures 
were taken in 4 cases and w'ere found to be negative 
for this organism. One case of this group is of parti- 
cular interest. This patient, R. D., suffered from beta ' 
hemolytic streptococcal bacteremia and Salm'onclla 
enterocolitis. The paratyphoid bacillus was recovered 
from the stool of this patient while convalescing from 
• septicemia. 

Five patients from this group were treated chemo- 
therapeutically with sulfathiazole, sulfadiazine, and 
sulfasuccidine. Nine of the patients recovered from the 
infection and one child died. The latter was a baby, 
ll. G., 5% weeks old, who was not treated with 
sulfonamides. 

The patients presented in this group were seen 
between January and September, 1943; two in January, 
one in February, three in JMarch, one in JMay, two in 
June, two in August, and one in September. In 
contrast to the S. typhi murium infections, these cases 



324 


Votu^rt H 
^DMBER 10 


American Journal or Digestive Diseases - 


were more or less evenly distributed durinsr 9 months 
of 1943. 

DISCUSSION 

During 1943 at the Children’s Hospital, 21 cases 
of enterocolitis in infants and children, apparently 
caused by paratyphoid bacilli, were studied. The 
diagnosis of Salmonella enterocolitis is based upon the 
presence of paratyphoid bacilli in the intestinal tract 
of these patients. No other pathogenic microorganisms 
were found. JMoreover, in one instance paratyphoid 
bacilli were also recovered from the blood stream. It 
should be borne in mind, that, while tlie presence of 
enteric pathogens in the feces does not necessarily in- 
dicate tliat they are the cause of actual inflammatorv 
changes, the evidence at hand supports the supposition 
that the Salmonella orzanisms were important factors 
in the development of the diarrheal disease of the cases 
presented here. 

Of the 21 patients, IS were less than tivo I'cars and 
10 less than 3 months of age. The youngest child re- 
ported here was 11 days old at the onset of the illness, 
liicntion should be made that stool cultures were taken 
in all cases of diarrheal disease irrespective of age. 
Thus, the conclusion is warranted that either infants 


In several instances Salmonella enterocolitis develop- 
ed in infants and children suffering or recuperating 
from other illnesses, namely, meningococcal meningi- 
tis, beta streptococcal bacteremia, and bronchopneu- 
monia.^ A similar obsen'ation was reported (Harvey 
(4), Ncter (5) ) in S. choleracsuis infections follow- 
ing pneumonia, gonococcic urethritis, streptococcal 
pharyngitis, scarlet fever, rheumatic heart disease, and 
surgical procedures. Ravitch and Washington (6) 
described a case of meningococcal meningitis compli- 
cated by Salmonella bacteremia and meningitis. It is 
difficult to ascertain whctlier these primary infections 
rendered tlie patient more susceptible to Salmonella 
infection. 

Among the 21 cases of Salmonella enterocolitis re- 
ported here, one was due to S. thompson. This case, 
J. S., seems to represent a rather unusual instance 
of infection by this species. Several members of the 
patient’s family developed diarrheal disease and vomit- 
ing at the same time. Bacteriological examination 
and agglutination tests on these persons, however, 
failed to reveal evidence of Salmonella infection. 

Eleven cases of enterocolitis were caused by S. typlii 


A'ontc 


G. B. 

H. McC. 
D. M. 

R. G. 

C. G. 

P, K. 

C. D. 

J. D. 

F. F. 

L. B. 

R. B. 


Table I 

SalmoiicUa tyThi iiiuriuw cnlcrocolitis 


Age 


Sex 


Race 


1 month 

3 months 
3 months 
IVi months 
II days 

2 month!, 

5 months 
7 months 
V /2 years 

5 months 

6 months 


Male 

Female 

Male 

Male 

Female 

Female 

A tale 
Male 
Male 

5vfale 

Male 


Negro 

White 

Negro 

White 

Wiiite 

White 

White 

White 

White 

White 

White 


Blood 

Culture 


Stool 

Culture 


-f 

4- 

j. 

+ 

+ 


-h 

-f 

+ 

+ 


Clieiisol/icrapi 


sulfalhiazolc 

sullasuccidme 

sulfasuccidine 

sulfasuccidinc 


sulfadiazine 

sulfasuccidine 

sulfasuccidine 

sulfanilamide 

sulfathiazolc 

sulfasuccidine 

stilfatliiazole 

sulmsuceidiiic 


Outcome 


Improved 

Improved 

Improved 

Imoroved 

Died 

Improved 

Imuroved 
Improved 
Improv ed 

Died 
Improv cd 


-f ; Positive for Salnioneifa 


Negative for Salmonella 


and young children are more susceptible to the infection 
or that the disease is more severe, requiring hospitaliza- 
tion. This observation parallels that of Seligmann, 
Saphra, and Wassermann (2) who recently reviewed 
1000 cases of Salmonella infections in man. Of these 
112 occurred in infants, 132 in children and 317 in 
adults. No data were available in the remaining cases. 
From an extensive investigation into the causes of in- 
fantile summer diarrliea, the Uruguayan investigators, 
Hormaeche, Surraco, Peliiffo, and Aleppo (3) drew 
the conclusion that “the occurrence of Shigella and 
Salmonella as causative agents m infantile enteritis is 
in inverse proportion to age, a proof that children 
are more susceptible to infection with these organisms 
than adults.” Further studies seem to be indicated to 
determine the relationship between age of patient and 
relative susceptibility to Salmonella infection, parti- 
.cularly diarrheal disease, and the reasons for the 
^variance in resistance and susceptibility. 


murium. An analysis of this group of patients revealed 
that several children were admitted to this hospital 
for the diarrheal disease, whereas others developed 
enterocolitis at the hospital while undergoing treat- 
ment for reasons other than enteric disorder. - ^ cases 
of S tv'phi murium enterocolitis occurred during the 
first five months of 1943. The fact that the small out- 
break of this infection came under control can prob- 
ably be attributed to the improvement m technique and 
the added precautions employed by both ph) sicians and 
nurses. It is not difficult to visualize the potential 
langers of such infections, particularly wlien one bear^ 
in mind the added difficulties encountered in ov-er- 
rrowclcd hospitals during war-time. Iniants and chil- 
Iren should be protected as far as possible not oniy 
igainst respiratory but also against enteric infections. 
\ttempts to trace the infection to a carrier attending 
hese patients were unsuccessful. 

Chemotherapv" was employed in 14 out of - cases 
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The drugs used were sulfanilamide, sulfathiazolc, sul- 
fadiazine, and sulfasucddine. No definite statement 
can be made regarding possible beneficial effects re- 
sulting from this treatment. Two of the fatal cases 
did not receive snlfonainidc.s and the other was treated 
with sulfathiazolc. It should be mentioned that in sev- 
eral instance.s chemotherapy with sulfonamides, in- 
cluding the u.se of sulfasuccidine, failed to eradicate 
the paratyphoid bacilli from the intestinal tract. 


SUMMARY 

(1) Twenty-one cases of Salmonella enterocolitis 
in infants and children have heen presented. The age 
of the patients ranged from 11 days to 12 years. 
Eighteen were less than 2 years, and 10 less than 3 
months of age. 

(2) One of these cases represents an unusual 
instance of S. thompson enterocolitis. 

(3) Eleven cases of enterocolitis were due to S. 
typhi muriutn. Several of these patients were admitted 
because of ’ this condition while others developed the 
diarrheal disorder during hospitalization for unrelated 
illnesses. 


(4) Added precautions for the prevention of the 
.spread of the infection contributed to the eventual 
check of the outbreak. 

(5) In several cases Salmonella enterocolitis 
developed during or following other diseases, namely 
meningococcal meningitis, streptococcal bacteremia, 
and bronchopneumonia. 

(6) Of tlie entire scries 18 patients recovered and 
3 died. 


(/) Of the 21 palient.s 14 were treated with .sul- 
fonamides, namely sulfanilamide, sulfathiazolc, sul- 
fadiazine, and sulfasuccidine. One of the fatal cases 
was treated with this form of cheinotherapy. 

(S) TJie importance of paratyphoid bacilli as 
incitants of diarrheal disease in infants and children is 
stressed and the necessity for the prevention of such 
infections, particularly under war-time conditions, is 
emphasized. 

Sincere thanks arc <lue to Doctor Erich Scligmann. 
New York Salmonella Center, for the identification 
of the Salmonella strains. 
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Salmonella ciKcrocolitis due to types other than S. typhi mnrimn 


1 .VOHIt’ 

* If/r 

Sc.r 

jRace 

Blood 

Ctiflun' 

Stool 

Culture 

Chemalhrinpy 

Otilcotitc 

S E. S. 

7 months 

Male 

Wiite 

__ 

4- 

sulfathiazole 

.sulfasuccidine 

Improved 

M. S. 

11 sears 

Male 

White 



-f 

sulfasuccidine 

Improved 

K, F, 

2;^ ycais 

Male 

White 

- * • 


sulfathiazolc 

sulfadiazine 

sulfasuccidine 

Improved 

H. G. 

weeks 

Afale 

M'hitc 



+ 

. . . 

Died 

J- .1- 

3 weeks 

Male 

White 

. . . 

4- 

. • ♦ 

Improved 

T. L. 

1 jear 

Female 

White 

♦ • » 

4- 

, ♦ » 

Improved 

B. C. 

453 months 

Male 

Negro 

» • » 

“i- 

sulfasuccidine 

Improved 

S. D. 

2 months 

Male 

M’hftc 

. . . 

-h 

• • • 

Improved 

R. D. 

3 vear-s 

Male 

White 

— 

4- 

sulfadiazine 

Improved 

r. S. 

12 ye.ars 

Fenwle 

Negro 

. - . 

4- 

. . , 

Improved 


: Positive for Sainioiiella — : Negative for .Salmonella 
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REQUIREMENTS OF VITAMIN D 

A n IAIPORTANT fact is that vitamin D may 
be stored in Uie body to a considerable degree 
It Is thus possible t<t build up a reserve of this vitamin 
in the organism to be dntun ujjon during periods of 
depletion oi deficient intake. Thus the vitamin D 
storage in the mother if in sufficient amount will give 
rise to an adequate supply in the tissues of the infant 
during jnenatal development. Also ample reserves of 
the vitamin increase the potency of tins substance in 
the milk Tlte bony .structure of the ncuborn infant 
is therefore affected in two ways as a result of the 
building up of excessive amounts in the mother, first 
by actual storage in the tissues of the infant and 
secondly by continuing to supply the vitamin in its 
source of nourishment from the mother's milk. 

The importance of proper vitamin U tliei npy for the 
pregnant mother, in «o far as this may influence the 
development of rickets in. the newborn is we!! shown 
in the report of Maxw'cll (.l/d.rtcc//, J. P. Os/comalacia 
and Facial Rickets. Uni. J. Radial. 3:375, lf)30). In 
one case of a motiicr suffering from osteomalacia, the 
new'boin infant showed classical evidence of rickets. 
Similarly M^olfe (IValjc, J. J. Teeth in Fetal Rickets, 
.din. J. Dis. Child. 49; 905, 19351 has shown the im- 
poitance of the affect of the mother in the development 
of rickets in the newborn. 

Obviously the prevenuon and treatment of infantile 
rickets should begin with the ample administration of 
vitamin D to the childbearing mother throughout the 
entire period of pregnancy. Of considerable import- 
ance is the fact ^^’^olfe noted that although tlie skeletal 
changes in the newborn infant could be favorably in- 
fluenced by the later administration of ample quantities 
of vitamin D, dianges in the teeth remained as perm- 
anent evidence of the prenatal rickets. 

During lactation, an ample supply of vilainin D is 
also of considerable importance to tlie mother, because 
among other reasons theie is an inci eased excretion 
of calcium in the breast milk. Tlie daily administration 
of about three hundred to four hundred International 
Units of vitamin D is therefore of considerable value 
to the adult, not only under ordinary conditions but 
particularly during periods of pregnancy and lactation. 

The vitamin D requirements are important in in- 
fancy, not only for the maintenance of the normal 
tissues and particularly of the skeletal structure but also 
for the demands due to growth. It is important, 
therefore, not only for the avoidance of rickets but also 
to encourage and make possible superior growth. Thus 
leans and Steams {Jeans, P. C. and Stearns. G. The 

t Medicine, Cornell Univcriit, Med.ol 

College. 


Unman Requiicntciit of Vitamin D. Chapt. XNVT 
The Vitamins, J. A. M. A. 19.39) have shown that 
when the amouin of vitamin D is liberal, it acttialh 
encourages the rate of growth, apparently by increasing 
the as.simi!abilily of calcium from the food intake 
The liberal administration of vitamin D is also a 
factor of safct\ during childhood. While increasing 
amounts of vitamin D were incffectiie, in those chil- 
dren in w bom a sufficient degree of calcium utdiration 
nas already present, it aided materially in encouraging 
.''iicli utiliralion in those children in whom this process 
was deficient, .\inplc Mtamin D above that necessary 
for minimal needs is therefore a factor of importance 
for the nutritional welfare of children. 

A snrvcj- of all the cridence indicates that an intake 
of hetween 300 to 400 imits of vitamin D a day is 
snfltcient not only to prevent tlie devclopineiit of rickets 
but also for norntal structural growth of the skeletnii 
and teeth. Tlie maximum influence on growth is obtain- 
ed with amounts of vitamin D varj-ing between 300 to 
600 units a day. 

Tosicity of Fitamiu D 

WOiilc the \alue of vitamin D in the metabolic proc- 
esses of the organism is obriously unquestioned, its 
administration in ter\ e.xcessive amounts maj proveto 
he toxic to the organism. In the experimental animal 
such lyjiervilaminosis may lead to serious derange- 
ments, such ns vomiting, diarrhea, w'eight lo«s and an 
increase in the calcium content of the serum, leading 
to calcification of the blood vessels, stomach, kidneys, 
heart, lungs and broiichii. The quantity of r itann'n D 
however nccessarv to produce toxic symptoms in man 
is verv liigh and is estimated at a continuous dail> 
dose o't almiit 20.000 International Units per kilogram 
of hod\ weight. 

The safet)- in the administration of even large doses 
of vitamin D, however, is demonstrated by Reed (Reed, 
C I Svmpioms of J'iosterol Oxterdosage in Human 
Subiects. J. A. H. A. 102:1745, 1934). He shovvecl 
that theie was little to be feared from tlie administration 
of amounts as high as 150,000 International Units a 
day for indefinite periods of time. Even w hen as much 
as 2,760,000 International Units of vutaniin D. re- 
presenting 920 times the nrdinar}’ antirachitic dose of 
3,000 units, was administered, evidence of toxicitv ap- 
peared in a comparatively small percentage of cases, 
Obvioush tlien there is nothing to be feared troin the 
usual procedure in the administration of vitamin D in 
the treatment of rickets. 

Park (Park, E. A. The Use of Fitamiii D Prepana- 
iioiis in the PreveiUian and Ticatment of Disease. J. A. 
M. A. 1 11:179, 1938) has stated the problem of the 
toxicitv from excessive doses of vitaniin D as follows. 
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■•"rUe pliysiciau should he on his gxiard for signs of 
toxicitv in the child it the dail\- dose exceeds 50.000 
units. ' If the patient is a very small infant, e.g.._ a 
prciiiatnrc infant, the physician should avatcli with 
care even if the dose is 20.000 or 30.000 units, d'ho 
toxic mauife'^tations will not occur immediately but 
only after a period of two or three weeks and need not 
he expected so long as the rieket.s. if this condition is 
present, remains nnaltccted. Witli the adult the 
physicl.-m might to exerci.so great caution in venturing 
into the unknown with daily doses <i( 200,000 units 
or more.” 

}U>\\ realK excessive such an amount is. can he .seen 
from a determination of the amount reipiired during 
health. Thus in the case of the infant and adolescent, 
the nece.ssary qu:miity of viUunin D per day is 300 to 
dOO International Units. In the jiresence of established 
ricket'. a somewhat larger anionm of vitamin D is 
ns'ually .administered, up U) 1500 International Units 
pgr day. 

Further evideuce of the fact that comparatively large 
doses of vitruniu D may be administered without dan- 
ger is shviwn by the work of W’arkany. (jucst ami 
Gralhll {T]'arkcm\’, Giit'sl, C. 3/„ nmi Grabill, F. J. 
Estitndtii))! oj rihniiiu D in Blood Scniin: Vitamin D 
in Human Scrum During and Hftcr Periods of htges- 
iioii of Large Doses of I'itamin D. J. Lob. and Clin. 
Med. 27:557-555. Jan.. 19421. They administered as 
much as 400.(XtO to 500,000 units of vitamin D 2 >cr 
day, following wiiich the concentration of the vitamin 
in the scrum ro^e to between 9,000 and 13,000 I. U. per 
hundred cc., an amount equivalent to tlie antirachitic 
I'^olencY of cod liver oil. In sjiite of the large doses of 
vitamin D administcrefl there were only few toxic 
symptom.Sv 

The importance of a liberal intake uf vitamin D has 
been sliown iiy .Albright, Butler and Bloomberg (Al- 
bright. Fuller; Butler, A. .M., and Bloomberg. F.'ilhcr: 
Ricbcis RcsI.ctaiil to Vitamin D Theraf'v, .'Im. J. J^is. 
Child. 54:529, Seht., 1937). They noted that certain 
patients even m the absence of factors such as stea- 
torrliea which interfere with the absorption of vitamin 
D, may develop rickets when an am>aunt of vitamin D 
is included in the diet ordinarily Mifficicnt (o iirevcnt 
the disease. In the particular case which they dc- 
aftcr tlie intravenous administration of urdinariiy amide 
scribed, a boy of sixteen, who had had rideets since 
the age ot one, the condition resisted healing even 
amounts of crystalline vitamin D. When however, 
the amount of vitamin D given by month was massive 
such as doses ranging from 150.000 to 1,500,000 
U. S. P, units per day, tlie cure of the disease was ac- 
complished. In the majority of casc.s of refractory 
rickets, however, 50.000 to 60,000 units will he required 
to induce healing. 

There are other cases wliich may require the adminis- 
tration of unusually large doses of vitamin D. Such a 
situation arises in cases of “thoracic rickets.” Very 
rapid healing may he essential in order to save t’'e 
life of the child and doses of 50,000 units of vitamin D 
per da\- have been recommended for this condition in 
early infancy, with a reduction in the amount as radio- 


logic evidence of healing becomes demonstrable. All 
this \»f course presupposes that the diet itself contains 
liberal amounts of calcium, and phosphorus. 

Considerable caution ' should !)e exercised however, 
wlien massive doses of vitamin D arc administered 
and the amount re«lnced at the earliest ])ossih!c moment, 
consistent with clinical improvement of the patient, 
in onlcr to avoid tlie onset of toxic manifestation.s. 

Although there is loss variability in the retention of 
calcium in infants fed with human milk than in the case 
of infnnt.s fed on cow's milk, the addition of vitamin D 
is of value in both the breast fed and artificially fed 
infant in insuring agaiii.si the development of rickets. 

In the prematurely horn, the amount of vitamin D 
necessary to jwevenl rickets may be twice that essentia! 
in the case of tlie full term infant. The amount of 
vitamin D for the prematurely born infant should 
therefore he from 600 to SOO units per day. 

Vilainin D and Infantile I'ctauy 
Just as valuable as vitamin D is in the treatment 
of rickets so it is of equal importance in the therapy 
of infantile tetany. In the early stages of the treat- 
ment xh this latter disease, calcium itself must he 
administered in fairly large amounts in addition to 
vitamin D. Tliis is due to the fact that during tlie 
first few days of vitamin 1) administration, there 
i» an occtisionai tendency for a diminution of the 
serum calcium which may actually cause au exacerba- 
tion of the disease. By combining calcium as in the 
form of caleinm chloride with the vitamin D, such a 
po.s.sihility may be completely avoided. .At the end 
of a week or ten days, tlie addetl calcium may be 
eliminated and the therapy deiicnd on the continued 
administration of vitamin D. 

Vitamin D and Osteomalacia and Osteoporosis 
In addition to the iniiiorlance of vitamin D to rickets, 
is il.^ relation to osteomalacia which has an essentially 
similar pathogenesis. Thus the relation of vitamin D 
to the retention of calcium and phosphorus in osteo- 
malacia is fundamentally like that in rickets, and the 
disca>c may therefore justifiably he considered as a 
form of adult rickets. 

Osteoporosis is similarly a deficiency disease having 
some of the histologic characteristics of rickets, and 
amenable to favoralilc response following tlie adminis- 
tration of fisli liver oil. 

Vitamin D and Other Disorders 
Although definite proof is lacking, vitamin D in large 
amounts lias been recommended as being of value in 
the treatment of chronic arthritis (Vrtiak, E. G., and 
Lang, R. S. Obscrz'alions on the Treatment of Chronic 
Arthritis toith VitKimin D. J. A. M. A. 106:1162. 
April 4, 1936). Twenty cases of chronic atrophic 
arthritis were treated with daily doses of 150,000 to 
250,000 U. S. P. units of xdtamin D. Twelve of the 
patients (60%) showed varied degrees of improve- 
ment. 

Based on the observation that ultraviolet irradiation 
m sufficient amount may produce a favorable effect on 
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the psoriatic lesion, Ceder and Zon {Ceder, E. 7’,. and 
Zon. Leo: Trcatmcnl dj Psoriasis icith Massive Doses 
oj crystalline Vitamin D . and Irradiated Ergosterol; 
J Preliminary Report. Pub. Health Rep. 52;15io, 
A Of. 5. 1937) carried out treatment on individuals 
suffering from psoriasis by means of the administration 
of massive doses of vitamin D. Tiiey had noted in treat- 
ing cases of chronic arthritis with doses of n'tamin D 
averaging 300,000 units per day that an individual 
with psoriasis showed complete disappearance of the 
lesion. The\f therefore applied this form of therapj' 
to fifteai cases of chronic widespread psoriasis. Eleven 
of the patients showed a complete disappearance of tlie 
lesion within twelve weeks. Two others showed partial 
improvement while in two cases the lesion resisted the 
treatment. 

Because of the enormous importance of vitamin D, 
the inclusion of some preparation of this vitamin should 
be universal. Not onh' is it of great value in infancy 
and childhood but even among adidts its inclusion 
would be an aid in maintaining an optimal state of 
nutrition particularly during the less sunny periods 
of the year and for those whose work confines them 
mainly to indoors and shuts them off for a consider- 
able period of the day from the beneficent rays of the 
sun. Among the aged also inclusion of vitamin D may 
be important, particularly if their digestion is poor or 
they’ are mainly confined indoors. 

The value of vitamin D for the pregnant and nursing 
mother has been emphasized. 

The Therapeutic Value of Fish Liver Oil as a 
' Source of Vitatnin D 

The therapeutic effectiveness of fish liver oil in the 
cure of rickets had been particularly well shown by 
Pappenheimer in 1922 (Pappenheimer, A. M. E.rperi- 
mental Rickets in Ratjr. J. E.rpcr. Med. 36:335, 1922). 
Evidence of the depo.sit of calcium in the cartilage as an 
indication of the curative effect of the fish liver oil 
could frequently be determined within the brief period 
of twenty-four hours. Within a period of forty-eight 
hours there is evidence of capillary invasion of de- 
generate cartilage and the development of bone 
trabeculae. 

Park showed that halibut liver oil is not only much 
richer in vitamin A than cod liver oil but is also sev- 
eral times more potent in ritamin D as well. The 
vitamin A content of halibut liver oil, U. S. P. XII is 
a minimum of 60,000 units per gram. Not only there- 
fore is halibut liver oil an excellent source of both 
vitamin A and vitamin D but gram for gram it is 
enormously’ more potent than cod liver oil as a source 
of vitamin A. 

The amount of vitamin D in fish liver oils varies 
u-ith the species. It also shows variation, depending 
on the season of the year, the climate and the food 
.supply of the fish. In the case of the halibut, the oil 
of tile liver is greater in quantity during the summer, 
but the potency as far as vitamin D is concerned is 
low. During the winter, however, there is less oil in 
the liver but it is relatively richer in vitamin D content. 


Tliose sources which combine ample amounts of 
vitamin A as well^ as vitamin D are quite obrioiisly of 
superior value. The concentrated fish liver oils which 
are excellent sourtfes of both these fat soluble vitamins 
are therefore of superior value and are to be preferred 
to materials which include only one or the other of 
these essential food factors. Moreover, the fish liver 
oils may be used to fortify tlic vitamin A and D of 
milk and such a preparation will be superior to ir- 
radiated milk in its richness of vitamin A and D 
content. 

Even when milk fortified iriih vitamin D is admin- 
istered, the liberal addition of the higlilv concentrated 
fish liver oils may prove to be of value in the preven- 
tion of rickets in infancy and particularly so in those 
prematurely born. In the latter case, the addition of 
^ as much as 10,000 units of vitamin D as obtained in 
concentrated fish liver oils may be important even 
though vilainin D milk is administered. In refractory 
ca.ses of rickets in older children, it may be necessary 
to administer as much as 60,000 units a day for several 
weeks. When the disease has been controlled, the 
quantity is gradually diminished. Only highly con- 
centrated fish liver oil preparations will enable us to 
administer these large amounts of vitamin D in small 
bulk. 

Since viosterol contains only vitamin D it is an 
added reason for the superiority of the fish liver oil 
concentrate which contains both the fat soluble vitamins 
A and D. In addition, it is also an economical source 
of these precious ingredients. 

The requirements of vitamin D in nutrition have 
been summarized by Jeans and Stearns (Jeans, P. C. 
and Stearns, G. The I’ltamins. A Symposium. /. A. 
M. A. 1939. 7Vir Human Requirement of Vitamin 

“The vitamin D requirement of the full term artifi- 
ciallv fed baby’ is probably’ between 300 and 400 units 
per day. 

“Normal babies receiving human milk, require less 
vitamin D than do babies receiving cow’s milk, but how 
much less is not known. Ilovever, vitamin D is neces- 
sary for many and useful for most breast fed babies, 
ft would seein o’ise to prescribe for them the .same 
amount as is required by artificially fed babies 

“It is tentatively considered that prematurely born 
babies may require twice as tmicli lilaniin D as full 
term babies during the early period of most rapid 
growth, after which time the requirements siiould be the 
same as for babies bom at term. 

“For children between infancy and adolescence a 
dailv allowance of at least 750 cc. of milk together with 
from 300 to 400 units of vitamin D permits consistently 
ample retention of calcium and plio.spborus. Tiie 
optimal quantity of vitamin D cannot be staled ac- 
curately', though it appear.^ probable that the total 
quantity’ needed is neitlier greater nor les> than the 
amount required for the infant. ^ . . 

“For adolescents a need for vit<iiuin D exiNts, but jn- 
sufficient -data are available to permit an estimate Oi 
the quantity required. It .seemed probable that from 
300 to 400 units a day would be satisfactory. 
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"For adults the optimal amount of vitamin D, it 
a need exists, remains to be determined. 

"It appears strongly advisable to give vitamin D 
during pregnancy and lactation. The optimal amount 
is not Icnown. buring lactation the requirement may 
be greater than at any other period of life and a daily 
dosage of 800 units or more is suggested together 
with an abundant intake of calcium and pbosplrarus." 

The tremendous significance of vitamin D for nutri- 
tion is quite obvious. Unfortunately the sources of vita- 
min D are limited. Muscle meat, fruits, vegetables and 
cereals are essentially devoid of vitamin D. Even those 
foods such as milk and eggs which contain vitamin D, 
have only a comparatively small amount. i\Ioreover, 


the %’itaniin D content of these foods is subject to con- 
siderable variation depending on the season of the year. 

Vitamin D may be best obtained from fish liver oils 
and from irradiation of the skin by sunlight. This lat- 
ter source may also be seriously affected by the time of 
the year and the occupation of the individual. 

Fi^h liver oils are therefore the most reliable source 
of natural vitamin D throughout every season of the 
year and in concentrated form may supply very large 
quantities of this essential food factor. Coupled with 
this is the fact that the fish liver oils are an excellent 
source of vitamin A. Halibut liver oil in particular is 
also among the best sources of vitamin D. 

End 


Chanses in the Systems Affected by Allersenic Foods 

By 

JOHN' A. TURHBULL, -\r.D. 

IKISTOE. MASS. 


I M previous articles under my name, (1) it lias been 
shown that foods are a factor in arthritis, and that 
there are definite changes in cutaneous reactions when 
a patient is allergic. The elapsed time between tests of 
these arthritic cases, as reported, varied from one year 
and one month to eight years and eight months, and 
the time of relief between symptoms varied from one 
year to eight years and four months, the average relief 
from symptoms being two years and four months. 

In the present article the object is to show that not 
•only do changes in sensitization take place in arthritis 
cases, bpt that a change may be exhibited in sensitivity 
of the respiratory system in the same individual, this 
being different from the former systemic disturbance. 

.As an illustration of these remarks. I cite the case of 
a patient with asthma from whicli he had been com- 
pletely relieved, but after the lapse of time during 
which there were no respirator}- disturbances whatever, 
he developed arthritis. By again making cutaneous 
tests and eliminating from the diet substances which 
gave the patient cutaneous reactions, the arthritis ivas 
completely relieved. 

In this instance, due to allergenic foods, the respira- 
tor)- .system was first affected by asthma. Later on. in 
the case of arthritis, we noted disturbances in the articu- 
lar and the peri-articular system. 

Case 1, 

M.-ilc .ige 40, in good hc.-ilth until .age oS. Two years 
previous to consultation, the patient worked from early 
morning to late at nipht, occasionally all night and holiday;. 
This patient on consultation was tired, weak, e.-chausted, de- 
pressed, with a miserable feeling in head which was hard 
for him to describe, lie could not think clearly, had a tiled, 
depressed sensation all along, and in getting out of bed would 
have to grasp sonic object for support. Evciy- move was 
an c.xertion, and he w.antcd to remain constantly in bed. 
though staying 'in bed did not seem to rest him. Hi.s condi- 
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tion w-as growing worse, ow-ing to the strain of the long and 
late hours of work, the loss of time from rest and sleep, the 
added accumulation of fatigue poisons, thus producing in- 
ability, disability and perversion of function. .Ml this Ihially 
tended to divert the system from its normal functions and 
state of well being, to one of incapacity. Eventually the patient 
became a very sick man. 

Cutaneous tests were made for irritant foods and diet w-as 
arranged accordingly. After one week on a diet, the patient 
showed some improvement, the miserable feeling became less, 
and in two weeks a decided improvement had taken place. In 
four w-ccks he was relieved of al! disagreeable symptoms. 

Four months later, tliis subject had lunch with a friend, 
eating foods tliat had been proscribed as producing cutaneous 
reactions. On retiring he felt fagged out, w-as restless, and 
had bad dreams. In the morning, with return of all previous 
symptoms in head and all over the body, he sta)ed in bed 
all day. There was an improvement at night, and the lollow-- 
ing morning patient was free from depressed feelings but 
was .still weak and e.xliausted. Indeed, it w-as ten days before 
this patient returned to the condition of health he enjoyed 
previous to the eating of this luntn. 

What could offer a more clear-cut demonstration of the 
cause of this man’s condition than his e.-cpericiicc with the 
avoid.-uice of the foods to which he was sensitive, wiieii there 
was complete relief of all symptoms, hut with only one meal 
of forbidden foods, the reaction confined Iiim to bed for two 
days and required ten d.-iys for complet’ lecoiery 

Iii this instance, reactions were obtained to Wheat. Chicken, 
Salmon, String Beans, Coffee, Banana. 

The same patient appeared for another consultation May IS, 
1936, for arthritis of both shoulders, right hip, right knee, 
which started March 1, 1936. The pains in the affected joints 
were acute, the slightest prcs.surc or movement of any of 
these joints causing .severe pain; even w-hi!c sitting still there 
were sharp-shooting pains starting in the right hip and run- 
ning down the entire leg. Patient would have tears running 
down his checks, during these acute attacks. 

Cutaneous tests showed reactions to Oatmeal, Beef. Salmon, 
Spinach, Grapefruit, Cantaloupe, and a diet was arranged 
accordingly. In ten days the patient show ed an improvement 
of 30 percent, 20 d.ays SO percent relief from pain in all joints, 
m four weeks 75 percent and in si.\ w-ecks there was complete 
relief from all arthritic disturbances. 

fii this case, there w-as first exhibited the allergic manifesta- 
tions as shown fay a w-eak, exhausted, depressed condition in 
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wliirh the DiTuttK atrl tiiu’-culsr wcff* f^low psr. 

At ilie swont! cotiKtiUati-m nn ,Mn>’ IP, lOSrt. the articular 
uiui pcroartictilar Kystcui'. ucic iiunUcti v.itU ait the 
of arthriti'’. 1 luii. we note a liiiiitnct rhatiKc in th'* cftnrlitton 
of the b’'i({}, at ilitlrrciit toit'.iikationt. lit each anatomic '•j,- 
tern nffcrtcil, the disturb inccs by ul!rr(*ic fnotU were tlidtruit 
with <MU- CMCjitioii, iiameSy Salmon, which tutnm.-oiit 

,re;irfiom at Ixdh Ust'.. 

r<ir.* 

Female, ntje 19 . Consulted me on OcioVr Ik, 1025 for 
.aAhma. Asiimni Martetl .at five 50:10. of .avc. At first tbi 
attacks Iroicd from three Iti «cvim «h>s, Krndtnlly incrcasine 
m duration and s< verity of attml.s unti! the last six months 
wimn die had .asthma ail the lime. .Vti.nehs .,v«c to sevtre tin- 
i-atici.t was confitud to led. (HFtor>- of sr,nie urdiac shsturh- 
amie durimr the .attacks.) )n .M.iy, 192 .% were sq ^citn 

th.at she lost sixteen jvuunds. 

Cwir.h prectMed the 0:0^1 of aslimis, Paiicnt did not rai.r 
any sputum witit .attachs, F-t j'rm.a tl.ittfd .at onr year of bkc 
and irisird for one yc.ar, afftetim: the f.scc .mid sc.n!;)'. At threV 
year,s of ase had lii’scnicry lastinc tlirie weeks. Poison iv) 
.iffcctid the face, .arms previous to im ywri of aire. 

Had persistent snecrint;, watiry nn<'d disdnryc and Htufitd 
nose, worse from April to Cctoher. ltidif:t‘r.t!0!T with pas .ind 
disticss preceded, and asthma i.ruie on at any lime, csen in 
middle of niv.hl. Urticari.a sl.-.ncd in infancy and rcmtinuc 1 
ihrouRhiOiil life. K.nsat eminhratitm .flowed a p.de tsonny 
itilicusa with watery siyretimi iti both U.-ircs. Ual» throu?,!i- 
out the entire funss. urticaria and ccicina on ditTtrciit puts 
of the body, niood pressure systolic 93 , diastolic 65 . 

Cutnneons tests were made and rcactious ssbtaiued to O.tt* 
me.tl, Beet, Ep(t yolk, Codiish, Peas. Tstmalo. Oranc.e, ami 
hire)), maple, ritTWced. pwldetinxi pollni. Diet was prescrilied 
to p.ttiem Octoh-r 21 , Id’S. The folio, sing day the pttient 
rompl-iinetl of heinff rhilly and the next d.a> -*he rimphed and 
wheezed with some dift'iciilt) in breathinu- liapectiiit; tlte 
tjsinl sevcic iTUarks of nsthm.i the mother put tne girl t'» l>ed 
and called the f.miily physician, who on seeing llie patient 
, remarked to the titollicr,, ... *’1 do not know what Dr. Turn- 
hull did, blit this girl is different from her previous ait.acks 
of asi/ima." Tlic physieiai) oFered iwtiViil .'Wiic medicine, 
and patient conlfmicil W'itli a flight wheezing, and just a little 
uncomfortable bre.uhiiig. After one week the physician told 
the nioiber to call tlic author and to mention tliat he was 
giving a bromide. The mother wa> advised by die author to 
omit Ific bromide and to telephone the latter's ofiiec in forly- 
eipiit liourf. The girl was rejiortcd decidedly better, with no 
diiricuUy in breathing. In five days she was complctelv well. 
Tills patient Iiad a chill twenty-four hours after starting the 
diet, this chill coming on before tliere was time tor climina- 
ion of the tiUcrgcnic substances in the system. After elimina- 
tion and no intake of food to which slic was sensitive the 
attack was very ligiit. indeed, the lightest and shortest attack 
that she had had for years. Witli tlic improved condition, the 
blood pressure increased to systolic 118 , diastolic 80 . in two 
weeks. 

The I'aso-Motor Rliinitis was pcrcnni.il but was markedly 
increased from April to October, especially during the sum- 
mer montiis, due to the pollen of birch, maple, timothy, rag- 
weed, goidenrod, to whicli she gave cutaneous reactions. 
Treatment for immunization against these pollens gave com- 
plete relief. With the clearing up of the asthma, the patient 
was relieved of all Vaso-Molor Rhinitis, Urticaria, ami 
Eczema. She continued free from asthma, from respiratory 
and cutaneous disturbances, as long as she followed tlic diet. 
But if she should eat any foods to which she was sensitive, 
within 24 hours she would iiavc cough, asthma, urticaria and 
eczema. 

The author was again consulted by this patient on September 
12 1927, for a depressed condition of body and nerves which 
sSrted in June, 1927. By August, 1927, she was completely 
exhausted and wanted to stay in bed. The slightest e.xertion 
required great effort, causing weakness, cxliaustion and marked 
depression. Physical e.\amination showed weak and e-xliaustcd 


patient. l..aboratof> fimlmgs; hatiiioglubin, 85; red blood 
cilis, 4..'520.fHlh; svhite bloi.il cells, U/lW; polyniorphonudears 
59; lymphix-ytes .11; iransitiotul 3; monoimcltars 7; eosino- 
ii'nlcs S; mast c<-ll 1; red Wood cells normal in size, shape, 
uilor; platelets normal, lasting blood sugar per lOO cc blood, 
78 mgrn; tolerance bbxid sugar V/i hours after 100 grams 
aiihydro-is Devlrnsc C f\ 8! riigni per 10(t cc blomi. Bio- id 
ctkiii’ii i!.3 jivr lOil cc blwid. Wasserm.m doubtful; anodic.- 
W.i-s.crti!afi taken <m October I, 1927, ncgaliSe. 

Fasting urinalysis, char, pile, Sp Or 1010; Albumen none; 
scditnriit, a few squamous cells, an occasional round cell and 
a rare leucocyte, Tol-raiicc urine, l;y hours aft-ir 100 grains 
atihydft.m dextrose, (anm as fasting urine. Basal metabolic 
r-iti. minus 8, systolic idcx-xl pres-iire 112, diastolic 70. 

The doitbfi'ti! l\‘as<cmian reaction on September 12 was 
probably dw to the alt-ergic disturbances m the system, as 
the Was-erni.iu on Oclobcr 1 wa necativc after the climiiia- 
ti-rn of the eirert- of tiv- .illergi; di.turiiajiccs I have seen 
nlher ailerpir pltitiits in which Was-erman reaction wa- 
pO'itive, timn after tiiminatioi'i of the allergenic fowls, liecomc 
nvgative- 

Culancous teiis showed reactions to egg, ciicesc, lobster, 
carrot, tom-ito. tea, grapcfru-t. .\ d'tt was arranged accord- 
indy and on ih- next tWl September 29. 1927. she showed a 
riefiil'.d improtcmcrit. B.v Ocrolier 10, 1927 tiic patient \va> 
free frotn ail depressing symptiims and fell like doing things. 
S> st die blciod pressure 120. diastolic 75. 

In tiiis pa'irut dicrc is a history of disturbances of the 
ciitanvons iy»tcm, wilii ttrtic.iri,i .a« infant, eczema one year 
0 ! age, and cuiittnaiiigs through life until put on a diet by 
auilinr. . . . Roivm ivy itnsitization previous to 10 years of 
,igc DJ. turhttiiTCs of respiratory syste.m were «ccn in Y.aso- 
mtiti.r rhimlis .tnd a-thma starting at five year' of .age and 
g'lr.lmuiiig up to time patient wn' tint on diet by the author. 
Tltc patiftit emuinued free from liisturbanccs of the re-pira- 
t'lry .and cutoneous System until consultation on September 12, 
l'*2r, twenty-three months following the first visit for her 
deiirC'sed condition. Here wc note .atony of the nervous and 
muscular system, and hen; again with diet amanged aocord- 
ing to the cutaneous lest the patient was completely relieved. 
Egg yolk gave reacltcm at first consultation while at second 
con«iiitation the whole egg was M for patient. 

The diet on the second consultation diltered markedly^ from 
tliat of the first diet as arranged on October 19, 1925, but 
VS35 accepted vviib confidence. 


Case S. 

Female, age 52, motber of Case 2, consulted me January 
26 1?^6 for tired, exhausted condition. Had headaches 

Ipcc tai years of age vshich had steadily increased m 
severity and frequency. Asthma from two years of age to 
ibirtv-one years of age. Uremia at eighteen years 01 age. 
Headaches continuous and so severe as to confine Jme patient 
to bed three to four days out of every week. The severe 
ittacks of headache were ac«inip.anicd by acute eingastnc p,ain 
vhich required morphine In podermicaliy, and she felt 
ip for three to four d.a>s after llic,-e severe attacks Did not 
iecl well more than tiirec days oot of every montli. Had a 
tcncral miserable feeling and a confused mental _ condition, 
vhich seemed to have rapidly increased m the last six 
Much sneezing, frequently fifty times at one session. Systolic 

jiood pressure 130, diastolic SO. , 

Ihatient was put on a diet arranged by the cuteneotis test. 
Icactions were obtained to the following: com. chickm, rnilk, 
lodfish. pe.as. Imbbard squash, coffee, apple, grapes. .By ehm- 
Mtiiig the allergenic foods there was aO per cent i^.ef o. all 
ymptoms in two vv^-s._ In four weeks there was 80^4 relief, 
ind apparent cure in six waieks. 

Consulted again by tliis patient December 3, 19o6 for arA- 
itis, which started October 26, 1932 rather suddenly, with 
,ain in the cervical, lumbar and sacro-iliac articulations. Pam 
xtended from hips to the middle and inner side of both 
highs for fen d.ays previous to consultation, at which time 
atient was confined to bed with severe pains, being unable 
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to turn in bed. Six months previous to onset of arthritis had 
severe heartburn for two hours after each meal, this being 
more severe since onset of arthritis. Blurred vision for last 
five months. Haemoglobin 80; red blood cell count 4,840,000; 
white blood cell count 8850; polymorphonuclears 48; lympho- 
cytes 35; mononuclears 10; eosinophiles 7. Red blood cells 
show slight achromia. Fasting blood sugar, 95 mgm per 100 
cc blood; tolerance blood sugar Ibl hours after 100 grams 
anhydrous dextrose C P, 151 mgni per 100 cc blood. Blood 
uric acid 2.95 mgm per 100 cc blood. Fasting urinalysis, clear, 
normal color, alkaline, Sp. Gr. 1011. Albumen none, sugar 
none, sediment, 13 leucocytes in every field; occasional squa- 
mous cell and bacteria. Tolerance urinalysis normal, clear, 
alkaline, 1013; albumen none, sugar none, sediment, sixteen 
leucocytes in every field; an occasional squamous cell and 
moderate amount mucus. Basal metabolic rate minus 12. 
Systolic blood pressure 141, diastolic 80. 

There was marked tenderness, pain, crepitation in the shoul- 
ders, hips, knees and sacro-iliac articulations. Cutaneous tests 
were made and reactions obtained to rice, rye, lamb, haddock, 
white potato, celery, strawberry, peach, and peas. Diet ar- 
ranged, avoiding foods to which sensitive and in two weeks 
relief from pain and tenderness in the affected joints. In four 
weeks there was relief from arthritis and other symptoms. 
The important point to be brought out in this case is that at 
the first consultation, the symptoms of prostration with head- 
aches and sneezing, which showed a disturbance of the nervous 
muscular and upper respiratory system, cleared up completely. 
.At second consultation, seven years later, her symptoms were 
arthritis, blurred vision, heartburn, showing disturbances in 
the articular, gastric and visual systems. I have frequently 
seen marked improvement in vision of patients with allergic 
conditions. 

.Ml symptoms cleared up completely by avoiding foods to 
which she was sensitive and diets were different at each test. 

Case 4. 

Hale, father of Case 2, and husband of Case 3, age 57 
years. Consulted the author February 18, 1929 for arthritis, 
eczema, headaches, and cough; eczema of tlic scalp and neck 
all his life. .Arthritis began July 1927, affecting the cervical 
vetrebrae. Six abscessed teeth extracted and tonsillectomy 
fourteen months previous to this consultation, but no relief 
from arthritis, eczema, headaches, cough. Headaches for 
many years at intervals when he frequently sees red streaks. 
Has a persistent cough, more in the mornings. Had a nervous 
breakdown in 1913, absent from work for six months. Sleeps 
well, not tired in the morning, W’orks at high pressure during 
the day. Had eczema, the whole scalp being markedly in- 
flamed, sc.ales, redness over vertex, redness back and sides of 
neck, pain, tenderness, crepitation in cervical vertebrae, both 
shoulders, very severe in left shoulder, great pain and marked 
crepitation in all joints. 

Haemoglobin 80, red blood cell count 4,580,000, white blood 
cell count 6900 ; polymorphonuclears 59 ; lymphocytes 33 ; transi- 
tional 4; mononuclears 2; basophiles 1; eosinophiles 1. Fast- 
ing blood sugar per 100 cc blood 88 mgm ; tolerance blood 
sugar per 100 cc blood, 1V= hours after 100 grams anhy- 
drous dextrose C.P.; 103 mgm per 100 cc blood. Blood 
uric acid per 100 cc blood 3,80 mgm, Wasserman negative. 
Urinalysis; Fasting, clear, straw color, acid, Sp Gr 1018. 
Albumen slight trace, sugar none, sediment, slight trace pus, 
one finely granular cast, occasional round cell, and squamous 
epithelium. Tolerance urinalysis, pale, clear, acid, sp gr 1018; 
albumen, slight trace; sugar none; sediment same as fasting 
urine. Basal metabolic rate, minus 7, systolic blood pressure 
140, diastolic 80. 

Cutaneous test exhibited reactions to wheat, American 
cheese, halibut, kidney beans, asparagus, olives, chocolate, 
plums. Avoiding foods to which sensitive, at next visit March 
7, 1929, there was less itching of scalp and neck, less pain 
and crepitation in the joints. These conditions continued to 
improve and by April 6, 1929, the arthritis and eczema had 
completely cleared up. 


Consulted second time June 19, 1934. This patient while 
going home from his work with his son was suddenly seized 
with severe pain in chest, gasped for breath and fell uncon- 
scious on the floor of automobile. This was diagnosed as 
coronary' occlusion. He was seriously ill and was attended by 
cardiologist. The patient recovered from this after long ill- 
ness. At time of this second consultation the patient was very 
cross, irritable, depressed, difficult to live with and took no 
interest in anything whatever, just sitting around the house or 
yard. Previous to the coronary occlusion the patient had 
been a very peaceful man, easy to get along with and never 
complained of anything, of even disposition, bright and cheer- 
ful. A complete change had taken place in this man’s gen- 
eral appearance and actions. 

Haemoglobin 95; red blood cells 5,110,000; white blood cells 
8200 ; polymor])honuclears 59 ; lymphocytes 33 ; eosinophiles 8 ; 
fasting blood sugar per 100 cc blood, mgm 90; tolerance blood 
sugar per 100 cc blood hours after 100 grams anhydrous 
dextrose C P, 125 per 100 cc blood. Blood uric acid per 100 
cc blood 4.7 mgm. Fasting urinalysis pale, cloudy, acid 1016; 
albumen slight trace, sugar none, sediment, occasional pus 
cell, small clump of pus. Basal metabolic rate plus 7. Blood 
pressure sy'stolic 120, disastolic 75. Cutaneous tests were made 
and reactions obtained to oatmeal, pork, chicken, mackerel, 
beets, broccoli, peas. Patient avoided food which gave re- 
actions, and in one week he felt and acted, and looked entirely 
different. The irritability and depression were decidedly reduced 
so much so that all his friends remarked on the very definite 
change for the better. In two weeks he was the cheerful man 
that he had been premus to the onset of the coronary occlu- 
sion. In October 1934, a letter to the author stated that he 
was well, working every day, and the cardiogram taken one 
week previously showed a distinct improvement over the one 
taken six months previously. 

This patient first consulted me for arthritis, eczema, head- 
aches, cough, none of these symptoms being relieved by c.x- 
traction of six abscessed teeth and tonsillectomy fourteen 
months previous to this consultation. All these conditions 
cleared up as by magic, through avoidance of foods to which 
he was sensitive. 

At time of this first consultation, there was involvement of 
the cutaneous, cerebral and respiratory systems as evidenced 
by cough, and also of the articular system. At the second 
consultation October 1934, we have involvement of the ner- 
vous and cardiovascular systems. The nervous system mani- 
fested its changes in function in irritability and a sense of 
mental depre.ssion. general lack of interest. Here also the 
improvement is subsequent to a contpletc change from foods to 
which patient is sensitive. 

Regarding the coronary thrombosis in “Allergy’ .As A Fac- 
tor In Thrombosis’’ I have stated that cases of phlebitis, block- 
ing of femoral artery and vein, were completely relieved of 
the ))ain, tenderness, with absorption of the coagulation. Angina 
pectoris was completely relieved, as also the cardiovascular 
disturbances, but if these patients should eat any of the foods 
to which they were sensitive, in from four to forty-eight hours 
after eating they would have a return of their cardiovascular 
symptoms, such as pain, soreness, tenderness, blocking of fe- 
moral artery and vein, and angina pectoris. In tlie case of 
angina pectoris, the attack started four hours after eating 
salmon, the symptoms reached their apex in twenty-four bouts, 
then gradually receded so that after five days of strict ad- 
herence to diet patient was free from pain and all evidence of 
cardiovascular disturbances. 

Case 5. 

Female, age 39. Consultation March 21, 191,8 for frequent 
colds, sneezing, watery nasal discharge for eighteen months 
worse during June, July, August, September. Had a bad cold 
March 1917 and cough from December 1916 to August 1917 
This patient was tested for pollens, animal pets. With this 
history of sneezing, watery nasal discharge which was worse 
during June July August, September, one would expect to 
tmd the pollens the cause of the disturbances during these 
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'•(mimci- nu'iiths. Siiit no ifai'liaii wa*. ohiaitu-d in tcstiiiK with 
liotluii'. VKhich iircvail tUirinp thi< time, rntani'ouv tv.ictioii? 
uiTC ii!)tainetl to I'cef. '•alniMn, loh^rr, sliati, Vjiinaih. banana 
.aiKi !)}' nvouf.tnce llu'i-efroni coniRftte ictief of alt ‘.ymptuiu'; 
folliiwi'il. A', the nlScrKenii- li^b wrt cjitrn iJurinp tln> snin- 
iner mouth*,, thc-c ucu- tlte cauio ot the Mirt/iiip, wat.ry nasal 
ilischarge (hiriiiR June, July, Augnst. Sriiumibcr, avihrhVoveii 
the coTrvctne!.s \.f the iifpati\u skin test to 5 V)!trns ami <tio\vr<l 
hoiv ii!H' can !«• deceive*! in syeli a cu>n by the liKtory of 
sa'ornotor rhinitis. A iiaticnt may ii.tvi' liay fevir but n,, 
I«)llcn rc.aetions, anil comiilain that the nasal itassaRt-s arc 
ss'n^itivc, Imt not th.i; cnt.aneous systt-m. 'I'his jialicnl was 
sensitive to l>c>'{ and wished to he desciisiiired to it. sshidi 
was dune %er> sattslactortly. 

Same jiaiicnt consulted me J.huch 2fi, i<>32. Her .symjiiums 
!tt this time v\eiv lassitude and montnl confusimi, ahdomm.il 
distention, noises in ears. :is roariiiR ; sinliity, as of steam 
Ifttinft ofTj (Mills fiK over iJie Ihldy, iVoni head to toes, Tfic 
patient was peiieetly well as lunp as she fnllowed the diet as 
arranged hy test ni 191}'. As she had no ntnrii of the upper 
respiratory .symtitoms in the latter (lari of 1919, she liora Ui 
cat misccilancous fcmds, disrcKarilinp the dht v.diich hail com- 
(ilclcly relieved ail the symptoms at time «f eonsult.ition 191ft, 
stoon other symptoms occurred. On account oi the ,alnlr>iniita! 
distress, disteti'ion. uastroiritestinal sytni'iom*. she w.is ad- 
stsed to liaso lier yall hhadder and appendix rcmmvd, whirh 
ofiei.ation was iierformed March 1929, ,\(tir these <.(ier.atiotis 
the p.ilient'a rimdilion grew r.apidiy ssorse with Jncre.isinp 
we.ikncss. deprissiem, ami coninsiutl. 'I'nikinp with julicnt 
rauscfl much tncntal roniusiou, so that the loticnt ssas un,ah1e 
to answer ipiestiims. Since January Id. 1922 slip has a tend- 
eiicv hi iail tether to tlie rtglit sir left. Tin/ condition came on 
ivtddcidy, and on slandhtR with (ett toftelhcr, eyes ehoisl, the 
(laticnt would yw.ay in a sside ancle. It was iieccs'.iry tor 
someone to Iw near to keep her from fallinp With eyes 
closed she was mi, aide to touch the tip of her nose vsith her 
lingrrs. Vertiso w-as very marked and oenirnai several times 
a day. . . In gettinc into hed had a feeling as th.mr.h fatlinc, 
hut this disappeared alter heinc m Iwd a while. The scrtic-i 
would start upon BCttin!; out of hed or from risinc from a 
.sitting (lositioii, SrplenilnT 1921, was ii.aiisc.ited for .seven 
wcdis, vomiting mnetis and hilc cscry inorninc. August 19. 
1921, patient had eaten oyster-, which was followed in eight 
hours hy markul swelling of the face, eyelids, .md .aehin.g all 
over body. This patient h-id considtcil numerous c.xccllent 
yihysicians and a neurologist without any relief. 

There were increases of all rctlexes On cutancou- tests, 
rctictions were observed to; white flour, corn, hcef. turkey, 
cheese, haddock, herring, sardines, salumn, oyster, (leas. beets, 
carrots, spinach, celery, (leiijicrs, tea, orange, rasjitierry. banana. 
Patient avoided these allergenic foods and in ten day's the ab- 
dominal distress and distention wcu- relics ccl and then licgaii 
a gradual clcarhig up of all the other symptoms, the vertigo, 
noises in e,ars, abdominal disiiess .and distemmii, imusc.a. vo- 
miting. She became free of pant' and las.sitiide and mcnt.al 
deiiressinn suddenly vanished N'ow she could stand with 
feet together, eyes closed withonl swaying, and with eyes closed 
could readily' loucli tip of her nose lint should this patient 
consume any tO the specific loods to winch she was sensitive, 
the symiitoms would induhilahly recur 

In this case, at the first consultation we found disturbaiice 
of the respiratory frnet as shown hy sneering, watery nasal 
discharge, cough, which symptoms were all relieved by avoid- 
ing the banned foods, .^t the second constiluiiion ^(arch 1922, 
the patient exhibited disturbance oi the cerebral, nervous, 
gaslro-intestinal, aural, .systems thus showing a syndrome ol 
different systems affected from that of first consultation four 
years previously. Here wc note a change in .systems affected 
and also change in susceiitibdity to certain foods. Beef, to 
which she was allergic at the first consultation, in March 
1918, to wliicli food she was desensitized at that time, gives a 
reaction at second consultation four years later, showing that 
after a lapse of time she had lost the effects of the previous 
dcsensitiration. I have therefore discotuimied clcsensitizhig 
jiaticnts to certain foods, realizing that with time changes occur 


in .sonic way within the system and the patient mav again 
m-coine sensitive to these very same foods,. 

Case 9. 

Male, .age 29, smgle. Cons'idtcd me May 14. 1926. Always 
sick as a ddid^ health .all his life, had never been robust, 
hist 29 pounds in last six niontlis. Always weak, tired read- 
ily, nicnt.a1!y cniifufc-d, deiircs«ed. For one ya-ar suicidal .aud 
lioniicid,al tendencies, trying at times to take bis own life and 
that of his altendam. Dizziness at interv.als for one year, an.f 
-1 udiag of falling forward when walking, with a Swaying 
to either right or (eft. Fell twi tired out to get tip in the 
morning, hut aftir being up a while felt a little hcKtr. Imt 
at tine (t.m was again prostrated and had to lie down; .after five 
p.ia. utterly «n.able to move around, 

H.acinogtobiu 85; red Wvr'd cells 5,220,000; while Mood 
tails f/KK); (loU murp’iivindoars uS; lymphocytes 25; momi- 
nucioars 2, transitional 5, h,aso[ihi!es 1, eosinophilcs 4, red 
blood cells showed slight vari.ation in size. I'asting W«>d 
sugar per 109 cc blood 94 ingm. tokrance blood sugar l;< 
hours aiier 19^) grams anhydrous dextrose C P Uil mgm M'as- 
vcrmaii negative. Fasting urinalysis, normal color, clear, acid, 
Sp Gr 1014, aihunuai none, sugar none, sediment, one finely 
grannUr ca'g a rare leucocyte, round am! squamnus mucus. 
Tol'-rarn'e urine, lyj bouts niter lOO grams auhydrou- dex- 
trose C }', p.ak, clear, acid, 1994. .albumen none, 'ugar slight 
tracs-, scdmicnt ,an occasional red blood cell, a rare leucocyte, - 
round ami squiunous celK. Basal mctalKilic rate minus 25. 
Blood prc'S'.irc, sy-tolic 160, diastolic /O. 

In thcie cx.iminations ibcrc i' high Wood sugar in tolerance 
te-t, with some coming through in tolerance urine, low meta- 
Kzll-m, ,iiir! high systolic hlivxl pressure, with iiiinu- 25 mtta- 
Ixilic, One mfgbl think of thyroid medication, which in my 
opiimm is p.ot justified with this typo of patictit. 

On cutaneiHis te.-t htlng made, re.aclions were obtained to- 
whe.at, luci. .-Nmerican chcc'e. mackerel, cream cheese, peti 
beans, ktiuce, blueberry, peach. Patient follovving iiistruc- 
tiims, hy June 12, 1928, was feeling much better, sleeping 
Ix-'ller. not tired, !c‘s inenl.al coniusioit) no suicidal or homo- 
cidaf impulses tliiriiig the last ten days. He continued to im- 
jirovc so that hy July 1. 192*8 he was free from mental con- 
fusion. suicidal and homicidal teudaicies. The patient de- 
clared nl this time "1 am in the best condition physically 
and mentally that I have ever experitnecd." 

IMticnt agraiti consulted me on Seiitcinbcr 22, lo.H tor arth- 
ritis affecting cervical articul.ations. shoulders, hips, knees, 
which swrted ft.v months .ago. This had herome rapidly 
worse in the last two months, c.iu-ing pain, greatly increased 
wilh motion. . . - Cut.mccms test imiiul patient sens-.tive to. 
rice, l.imb. salmon, beets, roffee, cocoa, graiieinut. api>Ie. honey, 
melon. Jt'ith tiic right diet in two weeks there wras le-s pain 
.and iliffiirss in the joints. ... In lour weeks then- was 75 
per cent improvement and in six weeks complete arthritic 
relief. 

Thi- patient at first consultation appeared tired out and de- 
pressed mentally, with suicidal and homicidal tendcncie-. In 
ihis phase, tlic cerchral nervous, mu-ciilar sy.stcms arc in- 
volved Three years and three montlts later at second coii- 
siiUation. none of the .svmptom- previously so pronounced w.as 
ill evidence but this time the artienkar .system was affected in 
form of arthritis, thus showing the versatile effects of a dis- 
agreeing diet on body and per.sonality. 

Cure A 

Female age (i7, ConsuUalion on June 11. 1931 for arthntis, 
which si.arled 1919, following a ton.sillcctoniy and had been 
r.apidlv "rowing wor.-e, involving the cervical articulation-, 
both shoulders,' kuce.s, hips, and right big toe. Pam often so 
severe as to confine patient to bed. Plmkangcal articulations 
of both hands markedly enlarged, with great deformity. Sea- 
sons, as cold weather, had no infincnce that the patient noticed. 
\rthrilis first staitevl in the shoulders, then the wrist, ankles 
tarsal, metatarsal, carpal, metacarpal knees then phalanges of 
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both handt and tcct, ptamar atul iw-terior surfaces of both 
Os Calcis. Tcmleniess and crepitation of all joints affected, 
there was marked deformity and enlargement of metacarpal 
and phalangeal articulations of both hands. 

Cunmeou's test indicated reactions to iiorlc, egg-white, cod- 
fish. siring beans, tomato, lettuce, orange, banana, cantahntpe, 
clam, grapes. .After avoiding foods to which found sensitixe 
on June 25. 1931, joints less painful, less swelling, so that the 
rings slipped off fingers easily. July 8, 1931, condition im- 
proved 75 per centj July 26. 1931 complete relief of all pain. 

. and discomfort in all joints. 

Haemoglobin SO; red blood cells 4.100.000; white blood cells 
8700; polymorphonudears 60; lymphwyies 22; mononu- 
clears 7; transitional 2: eosinopbiles 0; basopbites 3. 
Fasting blood sugar 90 tngm per 100 cc blood. Tolerance 
blood "sugar Ul: hours after UlO grams anhydrous dextrose 
C.P.. 160 mgm per 100 cc, blood. Blood uric acid 7.2 mgni 
I)cr 100 cc blood. Nonprotcin nitrogen 36. 3 mgm per 100 cc 
blood. Wasserinan negative. 

Fasting urinalysis, straw' color, cloudy, slightly acid, Sp 
Gr 1020; albumen slight trace; sugar, trace; sediment, many 
pus cs'lls. red blood cells and squamous epithelium. Tolerance 
urine cloudy, straw color, strongly acid sp gr 1020. Albumen 
trace, sugar plus 1. 33 pus cells, red blood cells. Basal meta- 
bolic rate minus 0. Blood pressure systolic 178, diastolic 90. 

Some time after iKutig completely relieved of all disturbances, 
the patient ate steamed clams at night, and the following 
morning was awakeneti with severe pain and swelling in the 
right big toe which cleared up in 48 hours. At the time of 
test, clams gave a reaction and tlic patient was instructcil to 
avoid them but feeling so well she thought tb:it they were 
safe. This sharp reaction was conclusive proof to the patient 
of the accuracy of the cutancou.s test A letter was received 
October 1935 slatitig how well patient was, free from all 
arthritic disturbances, walking from three to five miles with 


comfort. 

AVas consulted by this patient on September 14, 1937 for 
.sore throat and a feeling of stuffiness in the throat with 
thieknc'S of voice, bad taste in mouth, a sensation of swelling 
in throat, with difficulty in swallowing, and also dizziness. 
Tliese symptoms .started in January 1937 ; bad consulted nose 
and throat specialist and received treatments williout any 
relief. 

Haemoglobin 100 ; red blood cells 4,240,000 ; white blood cells 
ROOO.Polymorphonuclears 55 ; lymphocytes 41 ; mononuclears 4. 
Fasting blood sugar 93 mgm per 100 cc blood; toler.ance 
blood sugar bour.s after 100 grams anhydrous dextrose 
C.P. : 230 mgm per 100 cc blood. Blood uric acid per 100 cc 
blood 5.32 mgm. Fasting urine light straw color, 1012; albu- 
men none, sugar none, acid, sediment 5-10 wliite blood cells in 
field, mucus, crjstals, urates, bacteria. Tolerance urine same 
as fasting except few red blood cells.. 

Basal metabolic rate minus 6; Wasserman negative, blood 
pressure systolic 140, diastolic 80. 

Cutaneous test reactions obtained to oatmeal, beef, haddock, 
white potato, cscarol, grapefruit, apple, rhubarb, casaba melon. 
With diet arranged accordingly in two weeks there was fifty- 
per cent relief from sore throat, .swxlling, thickness of voice. 
In four weeks there was complete relief of all throat symp- 
toms. and patient could readily swallow food-. 

Here on first consultation she had a di.sturbance of the 
articular system which was completely relieved by diet, and 
at the second consultation, two years and three months later 
there were disturbances of the mouth pharyngeal, and laryn- 
geal mucosa, shown l)y bad taste in mouth, sore throat, sltilli- 
uese in the throat, difficulty in swallowing, and a thickness of 
voice. These symptoms were all relieved by diet. On this 
second consultation we observe another system affected, an 
entirely different .svndrome. 


Case S. 

Female age 25. Consulted me September IS, 1926, for 
epileptic attacks which started at seven years of age, then 
lapse of five years before • another attack. These attacks had 


continued since the second attack every night, lasting 10-15 
minutes. Had attacks frequently during the day; the tongue 
usually bitten during attacks and bleeds freely. Goes to sleep 
immediately after attacks, does not remember anything about 
attacks, and feels exhausted for twenty-four hours after at- 
tacks. Patient tiiinks there may have been some attacks in in- 
terval between first mid second attack, as these occur at night, 
and frequently blood would be found on the pillow. Urticaria 
at 11 and 12 year.s of age, has itching of the abdomen, pimples 
on hack. Menstruation began at 12 years of age, 28 day in- 
terval, last 4 days, slight pain at beginning of each period 
during the last year. No evidence of attacks being greater 
during or just before menstrual period. Mother has head- 
aches. 

Haemoglobin 83%; red blood cells 5,152,000. White blood 
cells 8,400. Polymorphonudears 65 ; lymphocytes 23 ; mono- 
mtclcnrs 2; transitional 7; eosinophiles 3. Fasting blood sugar 
117 mgm per 100 cc blood. Tolerance blood sugar 149 mgm. 
Fasting urine, pale, clear, neutral, Sp Gr 1008. Albumen 
none, sugar none. Sediment, occasional squamous cell, and 
rare round cell. Tolerance urine, pale, clear, acid, Sp Gr 
1008. Allnimen none, sugar none. A few' squamous cells, 
occasional round cell, one round cell, rare leucocyte. Plus 12. 
Blood pressure, systolic 120, diastolic 60. 

Oil cutaneous test, reactions showed to : corn, chicken, oyster, 
celery, peas, coffee, oranges, apple. Diet arranged. Had one 
attack on October 2, 1926, at night, after having had lunch 
away from home. Two days later eating forbidden food, had 
itching of abdomen. After this was completely free of atiy 
epileptic attack or itching of abdomen, until six months later 
ate small piece of apple pic with her lunch, and that night 
had sex’cre epileptic attack with itching of the abdomen. Had 
no epileptic attack since this. 

Again consulted February 26, 1930, patient had itching of 
both cars, back of ears ; and in the throat this condition was 
present for four weeks, and rapidly getting worse. 

Haemoglobin 85%; red blood cells 4,710,000; white blood 
cells 8000; iKilymoriiliomiclears 65; lymphocytes 26, mono- 
nuclears 4, transitional 4; eosinophiles 1. Red blood cells 
show few crenated, otherwise normal. Fasting blood sugar 
105 mgm per 100 cc blood, tolerance blood sugar 128 mgm- 
per 100 cc blood. Blood uric acid 2.58 mgm. Urine, straw 
color, acid, sp gr 1012 ; albumen trace, sugar none. Sediment, 
few pus cells, few free leucocytes, one round cell. Basal meta- 
bolic rale minus 2. Blood pressure sy.stolic 120, diastolic 70. 

Cutaneous reactons obtained to following ; lamb, halibut, 
lobsters, sweet potato, tomato, tea, blackberry, plum, almond, 
nut and a selective diet arranged. Tlic itching in throat, hack 
of cars, and in cars was 75 per cent relieved in two weeks 
and in tiirec weeks completely relieved. August 24, 1930 pa- 
tient ate lobster, and this followed in eight hours by severe 
itcliing of the auditory canal, cars, hack of cars and throat. 

In this case there is cjiilcpsy which has been present for 
eighteen years. The cerebral system is in this instance af- 
fected, with disturbances in muscular system. These attacks 
were completely relieved by diet, except for the eating of 
small piece of apple jiie, to whicli the patient w'as sensitive 
which brought on an epileptic attack and itching in the abdo- 
men. At_ the second consultation there is found a persistent 
itching of cars, auditory canal, hack of cars, also the mucous 
membrane of back of throat. There were no epileptic at- 
tacks, although at both consultations there was itching of 
cutaneous system which affected different parts at different 
times. .*\t second consultation the throat was involved in ad- 
dition to cutaneous sjstem. 


Case 0, 

Female, age 36. August 6, 1931. Had headache all her 
life, w'hich begins with hlurr, and zig-zag visual disturbances, 
followed by nausea, pain beginning in the eye-balls and radiat- 
mg to temple.s, then vortex, sometimes starting in the occi- 
pital region. These sci'cre attacks of pain come twice a month 
with no particular relation to menstrual periods. Headaches 
last 5-6 days; never completely free of headaches. Menses 
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began at 16 years of age; during the first six months very 
irregular, then 28 day interval. Pain begins twenty-four hours 
previous to flow; severe pain for two daj-s at start of flow; 
‘pain so serere as to incapacitate the patient, confined to bed. 
These periods last from 3-S dajs; flow has been scanty until 
fiiis last year. Had urticaria in April 1930, tired e\ery morn- 
ing and tired casilj for last ten years, ^fothcr has headaches 
and artliritis. 

Haemoglobin 75%; red blood cell count 4,420,000. white 
Wood count 7900, polymorphonuclcars 75; lymphocytes 12; 
mononuclears 5, transitional 4, cosinophiies 4. Red blood 
cells show considerable achromia, and .slight polychromalophilia 
platelets normal. Fasting blood sugar 112 mgni per 100 cc 
blood, tolerance blood sugar 141 mgm per 100 cc blood, blood 
uric acid 3.52 mgm per 100 cc blood 

Fasting urine, small amount, straw color, slightly cloudy, 
sp gr 1022, alkaline. Albumen none, sugar none, phosphates, 
leucocytes, round cell, squamous Tolerance urine, straw color, 
clear, alkaline, sp gr 1022. albumen trace, sugar present. Sedi- 
ment, rare red blood cell, one leucocytve, round cell, many 
pus cells. 

Cutaneous reactions were obtained to' egg, milk, halibut, 
} ellow eye bean, mushrooms, raspberry, banana, peanuts. tVith 
diet arranged according to test, on September 6, 1931 patient 
feels well; had two slight hcadache.s Since starting with the 
diet, 50% less pain witli menstruation, docs not tire easily, 
October 17, 1931 reports no headache, no pain or disturbances 
with menstrual periods. If she should eat any foods to which 
sensitive, will suffer headache, nausea, vomiting. 

Was consulted by this patient again October 1933 for eczema 
of face and acne about the shoulders and back, which symp- 
toms have been present for three months. 

Haemoglobin 75%; red blood cell count 4,290,000; white 
blood cells 7100; differential cells. Polymorphonuclcars 43; 
lymphocytes 46; endothelio 7; cosinophiies 4. Fasting blood 
sugar, 96 tngm tolerance blood sugar, 150 mgm. Blood uric 
acid 3.60 mgm. 

Fasting urine, clear, nonnal. color, slightly alkaline, sugar 
none. Albumen none. Sp Gr 1013; sediment, rare leucocyte, 
occasional squamous cell. Tolerance urine, clear, pale straw, 
sp gr 1005, slightly alkaline, albumen none. Sugar present 
14- few leucocytes, rare squamous cell. Basal metabolic rate 
minus 1. Blood pressure, systolic 110, diastolic 60. 

Cutaneous tests yyere made and reactions obtained to: oat- 
meal, milk, oyster, yyhite potato, onion, broccoli, olives, blue- 
berries, apricots. On an arranged diet, in two weeks there 
yvas 50% improvement in tlie eczema of face and acne about 
shoulders and back. In four weeks tlie eczema and acne had 
completely cleared up. 

In this instance, we note at first consultation cerebral dis- 
turbances in the form of headaches, in the ocular system with 
a blurred and zig-zag vision and pain in tlic eyeball. Nausea 
marks a disturbance of the gastrointestinal tract. Disturliancc 
of the genital tract by painful menstruation. These conditions 
wore completely cleared up by diet, and p.atient remained free 
of disturbances until ingesting allergenic food. On the second 
consultation, wc note a cutaneous eruption, shoysn by eczema 
of face and acne of shoulders and back, which was rendered 
.completely dear by following the diet. 

Cojr JO. 

ilale. age lO years. Consultation on September 12. 1930. 
Asthma started at 3 scars of age. attacks lastul three days, at 
intervals of two months between attacks. Very severe attacks 
started and have continued since September 1926 Had a hard 
drv cough, attacks were continuous, frequent coughing spells 
every day hut did not raise any -putum. Sneezing preceded 
the onset of the first attack of asthma and has continued since 
then. Asthma worse preceding and during stoniis and high 
humidity. Epigastric pain with astiima. Headaches preceded 
the asthma by 24 hours and continued throughout the severe 
attacks. No history of asthma in familv. Paternal grand- 
mother bad arthritis 


Haemoglobin 75%; red blood cell count 5,333,000; white 
blood cel!>^/900; polymorphomicicars 51 ; lymphocytes 25; motia- 

nuclMrs 3; transitional 8; mast 2; eosinopbiles 11; fasting 
blood sugar 88 mgm per 100 cc blood; tolerajice blood sugai 
128 nt^\ per 100 cc blood. 

Fasting urine, small amount, normal color dear, acid, sp 
gr 1018, albumen trace, ^ugar none. Sediment; considerable 
mucus, one fine granular cell, a rare red blood cell and 
leucocyte, occa-iona! round cell and squamous 

Basal membolic rate minus 10, Blood pressure, systolic 
100; diastolic 65. 

Reactions by cutaneous test were obtained to lamb, milk, 
scallops, white potato, string beans, spinach, pepper, orange, 
chocolate, filbert nut, reactions to pollen of timothy, ragweed, 
goldcnrod and also tobacco. Selective diet was arranged ac- 
cordingly. Patient was desensitized to timothy and ragweed 
pollen. In two weeks after being on diet, patient was fa0% 
tree of astlima. jit three weeks completely so. Descnsitization 
to pollen with excellent results, as the patient had no trouble 
during the pollen seasons. 

Again consulted by patient September 12, 1933 for eczema, 
which started six months previous to consultation. The eczema 
involving whole f.ace, scalp, both arms, back with crust tonna- 
tion on the face, arms. .Ml the affected parts were greatly 
swollen. There was marked redness of the mucous mc.mbratie 
of both nares, post pharyngeal and laryngeal mucosa 

Haemoglobin 90%; red blood cells 5,190,000; white blood 
cells 9100; polymorphonuclcars 65; lymphocytes 25; inono- 
miclears 3; basophiles 2; endotliclium 3; cosinophiies 2. Fast- 
ing blood sugar per 100 cc blood 80 mgm. Tolerance blood 
sugar in 100 cc blood 100 mgm 
Fasting urine light yellow, dear, acid sp gr 1020, albumen 
none, sugar none, sediment, leucocytes, squamous cells. Toler- 
ance urine light yellow, dear,- add, sp gr 1024, albumen none, 
sugar none, sediment considerable mucus, squamous cells. Blood 
pressure systolic 100, diastolic 70. 

Cutaneous test reactions were obtained to: corn, rye, cheese, 
egg. herring, clam, tomato, white potato, honey, grapefruit, 
apple, fig. Thanks to a selective diet, in two weeks there 
was 60% improvement in tlie eczema and in four weeks the 
skin was normal. Here at first consultation this patient had 
disturbances in the entire respiratory tract, as shown by 
sneezing, cough, astlima; while at second consultation there 
was severe and marked eczema. Both the respiratory and 
cutaneous system derangements were completely dc.ared up by 
diet, 

RESUME AND COMAIENTS 

Case 1. 

Jilale, age 40. First consultation, tired, depressed, 
could not think clearlj-, felt mean all over, wanted to 
star in bed, but staying in bed did not rest him, getting 
out of bed liad to grasp some object for support ; long 
hours of work, added strain and accumulation of fatigue 
poison diverted svestem from normal function, caitsitig 
cerebral, nervous, muscular disturbances. 

Second consultation 3 years after first consulta- 
tion developed arthritis. 

Case 2. 

Female, age I A Had eevema I year of age, lasted 
one vear; dysentery three weeks; poison ivy, affected 
untir 10 years of age; perennial sneezing, worse dur- 
ing June' July, August. September; attacks urticarw 
.since infanc} : asthma since fne ycar.s of age. In this 
patient there is a history of allergy- from one year of 
age up to time of consultation. 

Second consultation 23 months later; svyupionis 
tired, weak, c.xhaiisted, depressed. -\t both consultations. 
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there was high hlood sugar tolerance, being 84-mpn; 
low polymorphonuclear, high lymphocyte and eosino- 
philia count, low blood pressure, Avhich became normal. 
This patient bad doubtful \AhTssennan, but after being 
on a diet became negative. 

C(isr 3. 

First consultation, mother of case 2, symptoms: 
Weak, depressed, headaches, confused mentally, sneez- 
ing, blood pressure, sys. 150, diast. SO. Second con- 
sultation 10 years later; arthritis, heartburn, blurred 
vision, low polymorphonuclear, high mononuclear, 
eosinophilia. 

Case 4. 

Male, age 57. husband of Case 3, father of Case 2. 
Symptoms; arthritis, eczema, headaches, cough, with 
headaches sees red streaks; 14 months previous had 
si.x abscessed teeth e.xtracted, and tonsillectomy without 
relief. Second consultation after five years, following 
coronar} occlusion, Avas irritable, cranky, depressed, 
difficult to get along Avitli. 

In these three cases 2, 3, 4. daughter, mother, 
father; mother witli history of asthma as child, later 
weak, exhausted with headaches. Father, arthritis, 
eczema, headaches. Is it any wonder that the daughter 
was allergic from one year of age? 

. Case 5. 

Female, age 39. Frequent colds, sneezing, watery 
nasal discharge for IS months sneezing worse during 
June, July, August, September. No reaction obtained 
for pollen, the increased sneezing during summer be- 
ing due to eating fish. 

Second consultation four years later. Tired, weak, 
depressed, abdominal distress and distention; pains all 
over body, mentally confused, swaying if standing with 
eyes closed, either to right or left ; cholecystectomy and 
appendectomy failed to relieve condition, but symptoms 
became rapidly worse. Here we note disturbances of 
cerebral, nervous, nasal, gastrointestinal systems. 

Case 6. 

Male, age 29. Depressed, homicidal and suicidal 
tendencies, feeling of falling foiAvard Avith Avalking, 
with sway to either right or left in rising from sitting 
position; low tolerance blood sugar; low metabolism, 
minus 25. Second consultation five years later, has 
arthritis which started six months previously. 

Case 7. 

Female, age 67. Arthritis started 12 years ago. fol- 
lowing tonsillectomy ; fasting blood sugar 90 mgm. with 
trace sugar in fasting urine, high blood uric acid, pus 
cells, red blood cells in urine. Tolerance blood sugar, 
160 mgm. Blood pressure 17S. diastolic 90. Consulted 
second time six years later, sore tliroats, continuouslv. 
bad taste in mouth, feeling of stuffiness in throat, thick- 
ness of voice, difficulty in swallowing, dizziness, high 
lymphocyte, low tolerance blood sugar 230 mgm. Al- 
though with this high blood sugar, no sugar in tolerance 


urine. At first consultation blood pressure 178/90 while 
at .second consultation 140/80. Blood uric acid, still 
high but 1.9 mgm less than at first consultation. 

Case S. , 

Female, age 25. Epileptic attacks started at 7 
years of age, attacks frequently every day and night, 
itching of abdomen, high fasting blood sugar, 117 mgm 
tolerance 149 mgm. Low blood pressure, Sys. 100, 
diasl. 60. Second consultation three years later, itch- 
ing both ears, back of ears, auditory canal; tolerance 
blood sugar 128 mgm against previous tolerance 149' 
mgm. 

Case P. 

Female, age 36. Headaches all life, begins with 
blurring and zig-zag visual disturbances, pain in eye- 
balls, radiates to temples, r-ortex sometimes occiput, 
never completely free of headaches. D 3 'smenorrhea 
severe pain 24 hours before flow, continues during the 
period, confined to bed during the memstrual period. 
Po! 3 'niorphonuclears high, 75. fasting blood sugar 112, 
tolerance blood sugar 141, low lymphoevte count, toler- 
ance urine sugar 1. Second consultation, 2 years 2 
months after first consultation. Eczema of face, acne 
shoulders and back. Polymorphonuclears now low, 43, 
l 3 'mphoc 3 'tes high, 46, fasting blood sugar 96 mgm, 
reduction of 16 mgm tolerance blood sugar, about same 
as first consultation, no sugar in tolerance urine. 

Case 40. i 

Male, age 10. Asthma which started at 3 years 
of age, attacks at two months intervals lasting three 
da}’s, attacks become more severe and have been 
continuous since four years of age; hard dry cough, 
frequently during the day, does not raise an 3 dhing; 
epigastric pain with asthma, headaches precedes and 
continues during the severe attacks, asthma worse 
during high humidity days before and during storms; 
high eosinophiles 11, fasting urine, trace albumen. 
Second consultation three years after first consultation, 
eczema, started 6 months previously, involving face, 
scalp, arms, back, with crust formation. 

COMMENT 

In this series of cases there are many- S3’-stems of 
the human body affected, such as the cerebral as shown 
by an exhausted or depressed state Avith mental con- 
fusion, confusion of ideas, headaches, epilepsy^, suicidal 
and homicidal tendencies; swaying in Avalking, feeling 
of failing forward in Avalking and Avith eyes’ closed 
SAvaying in a Avide angle. Visual system ; blurred vision, 
red streaks, and zig zag A’ision. Olfactory sy^stem ; 
sneezing, Avatcry nasal discharge, hay fever, rlural: 
noises in ears, as blocking, roaring, steam letting off, 
eczema of ears and auditory canal, vertigo. Oral: bad 
taste in mouth. Post pharyngeal, pharyngeal, laryn- 
geal: redness musosa, thickness of A-oice. difficulty in 
SAA-alloAving. Respiratory: Trachea, bronchi, bron- 
chioles cough, asthma. Castro-intestinal: heart-burn, 
gas. distress, distention. Genital: Dysmenorrhea.’ 
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^■h tkuhir, as arthritis. Cutaneous, as Eczema, urticaria, 
acne. Muscular: Weakness, pains. P’ascular system 
as shown Iiy effects on blood pressure, raising the low 
pressures, lowering the high pressure. Coronary, as 
shown by case 4, who had coronary occlusion; later 
on, aftei diet arranged, cardiogram showed greater im- 
provement than had taken place in previous cardio- 
grams. Blood changes, by changes in differentia! cell 
counts, blood uric acid, tolerance blood sugars. 

CONCLUSIONS 

1. .-Mlerg}' can affect an}’ system in human body, be- 
ing almost as jjrotean in its phenomena as syphilis. 

2. There can be different systems affected at same 
time, depending on various reflex effects of allergy. 
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3.. Different sy.stemi, tan be affected after an inten-al 
from lho,se previously affected. 

4. Wit!, the changes in system or s}-stems\affected, 

_ there wdl be changes in the group of allergenic foods. 

а. When the allergenic foods are avoided there is relief 
from symptoms. ' 

б. If any allergenic foods are eaten, there is a return 
of S}-inptotns. 

7. Allergenic foods can alter functions of human sys- 
tems. V 

8. History is important, but in some cases may be 
misleading, and give the impression that cutaneous 
tests are not reliable. 

9. IVith thorough knowledge of allerg}’, making the 
cutaneous test, reading the test, one can rely on 
those findings. 


REFERENCES 


1. litrnbull, John A. "The Relation of Anaphylactic Disturb- 
ances to .'Vrthritis,** Journal, The einic} icon Jilcdicat Asso^ 
cialion, ^tay 31, 1924, Vol. S2. 1757-1759. 

2. Turnbull, John .A. “Food .Allergens In Connection With 
.Arthritis," Boston Medical and Surgical Journal, Sept. I. 
1924, Vol. 191, Xo. 10. 438-440. 

3. rurnhull, John A. "Changes In Sensitivity To Foods in 
Arthritic Cases,” The American Journal oj Dit/eslkr /Jiv- 
rascs (to be published). 

4. Turnbull, John A. "A Statistical Study of 127 Cases of 
Arthritis,” The -dnicn'ctm Journal of Diqcstive Diseases 
(to be published). 


5. Turnbull, John A. "Allergy As a Factor in Thrombosis,” 
The American Journal of Digestive Diseases, Vol. 10, Xo 
5. (May 1943) 184-188. 

0. Turnbull, John A. "The Tired, Weak, E'cbausted, De- 
pressed Patient,” The American Journal of Digestive Dis- 

, eases, Vol, 10. No. 6, 218-224. 

7. Turnbull, John .A. “.Anaphylactic Action of Grains On 
the Respiratory Tract,” Boston Medical and Surgical. Vol. 
clxxv. No. 26. (Dec. 29, 1916) 931-934. 

8 Turnbull, John A. “A Disturbance Caused By Proteins," 
Boston Medical and .Surgical Jonnial cKwii No. 20, Mav 
13, 1920. 493497. 


Book Reviews 


Principles and Practices of Inhalational Therapy. Alvau 
L. Barach, 315 pages. 59 illustrations, (S4.00). 
Philadelphia. J. B. Lippincott Co, 1944. 

This timely book brings into one volume a digest 
of the numerous advances that have been made in 
inhalational therapy since Barach first introduced the 
therapeutic use of helium in 1934. 

There are thirty-eight chapters most of which con- 
sider specific disease processes and their treatment. 
Each chapter opens with a discussion of the pathologic 
physiology of the condition in question. These dis- 
cussions arc beautifully done and provide the rationale 
for the treatment. 

It is nothing short of amazing that in spite of the 
noteworthy advances in this field there are still those 
who refuse to see the benefits or admit the criteria for 
application of inliaiational therapy. Some individuals, 
for example, still administer nitrous oxide without 
oxygen, either failing to realize the presence of ano-xia 
or refusing to admit its deleterious effects. A point to 
he emphasized is that even when the arterial oxygen 
saturation is 96 percent one can not assume that the 
patient does not suffer from anoxia. The driving force 
for the transfer of oxygen to the tissues is determined 
by the amount of the gas in physical solution (i.e. the 
tension') and not by the quantity held in chemical com- 
■bination by hemoglobin. In a reported case of con- 


ge^tive heart failure the arterial o.xygcn saturation was 
96 percent. Nevertheless compensation was regained 
following four weeks of continuous oxygen therapy al- 
though previous bed rest and routine measures had ac- 
complished little or 110 improvement. One cannot depend 
upon cyanosis as a criterion for administering oxygen. 
Cyanosis is due to reduced hemoglobin in the blood and 
.appears only when the concentration of this substance 
reaches a certain amount. -An anemic individual, 
therefore, may not accumulate sufficient reduced hemo- 
•rlobin for cyanosis to appear and yet suffer from 
- severe anoxia. The various criteria for administering 
oxygen are discussed by the author and rest on a 
sound scientific basis. These facts are indisputable 
and should not be confused with arguments revolving 
about the empirical aspects of the subject, such as the 
quantity, rate and time and special technique of ad- 
ministration. 

The beneficial results obtained in pulmonary edema 
by breathing gases against positix-e pressure rest on 
some interesting physiologic facts. The hydrostatic 
pressures xvhich obtain in the pulmonary circulation are 
actually less than the colloid osmotic pressure of the 
blood proteins. -According to Starling’s theory, there- 
fore, there should be no interstitial fluid in the lungs 
and ’any condition xvhich raises the hydrostatic pressure 
even slightly should dispose toxx-ard edema of tlic 
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lull"-. Therefore, breathing against positive pressure 
tends to offset the effective filtration pressure. It is 
of interest in this connection that when obstruction to 
the respiratory effort is suddenly reliea'ed edema of the 
lung often results. 

The author is of the opinion that proprioceptive re- 
flexes have been over-emphasized in dyspneic states. 
He writes “Although the heightened pulmonary venti- 
lation after exercise had been ascribed to reflex causes, 
studies on normal men have proven that the effective 
stimulus was chemical and not reflex. When sub- 
jects walked on a treadmill, total ischemia of both legs 
resulted in a marked fall in pulmonary ventilatioti, 
even though the nervous pathways were intact. Re- 
lease of the ischemia was followed at once by a marked 
hyperventilation.’’ With regard to the first part of 
tlie statement it is well known among physiologists 
that the hyperpnea resulting from ph3'sical exercise 
(without accumulation of any chemical stimulus in the 
blood) is many times more intense than that obtained 
by the highest concentrations of carbon dioxide stimu- 
latory to respiration (approximately 9%). The tread- 
mill experiment is difficult to interpret but one recalls 
the experiments of Harrison and Coworkers ^ quote 
from Bard, Physiologj’ in Modern Medicine, p. 605, 
9th Ed.) : — “ . . . breathing was found to be stimu- 
lated when one hind leg was moved passively, even 
though the femur was severed, the femoral vessels 
clamped, and the leg connected with the body only 
by the sciatic nen-e : when the nerve was cut. move- 
ments of the leg had no effect on breathing whether 
the feniorAl vessels were closed or open. These experi- 
ments show, not only that the factor responsible for 
the observed hyperpnea was not a chemical one 
acting on the center, but also that it was brought into 
action by movement of the affected limb; its absence 
after section of the nerve identifies it as a reflex . . . ’’ 
Dyspnea (a subjective sensation of increased breath- 
ing) cannot alwa.vs be distinguished from hyperpnea. 
The experiment cited by the author, therefore, docs 
not support bis thesis as W'ell as the observation that 
cardiac dyspnea is decreased by inhaling ox\'gen even 
w'hen an increase in congestion of the lung occurs (as- 
suming that the author has differentiated between hyp- 
erpnea and dyspnea in his own thinking). 

The author appears to interpret the work of Dean 
and \’isscher as an attack on his conclusions (p. 90). 
It would appear to the unbiased observer, however, 
that Dean and \lsschcr have made a more critical 
stud}-. They conclude, on the basis of an elaborate 
physical stud}’, that less work is required to move a 
helium mixture because of its lower turbulent velocity 
and higher critical velocity. The presence of turbu- 
lence means an increase in viscous work. The word 
‘h iscance" is used by Dean and Visscher to denote the 
viscosit}- effects of a system comprising the conducting 
tubes as well as the gas mixture in question. The 
word viscosity refers to a quality of the gas only and 
is expressed in the absolute unit known as a poise. The 
explanation of Barach rests on the differences in spe- 
cific gravity of the oxygen— nitrogen mixture and the 


oxygen — helium mixtures and therefore was stated in 
terms of Graham’s Law. The fact that helium has a 
slightly greater viscosity than nitrogen, as pointed 
out by Barach, is not pertinent to the argument since 
it is the viscance or viscosity property of the system 
that must be considered and not tbe viscosity of the 
gas mixture. 

Aside from these very minor technical ciiticisms the 
book is to be highly praised and should be recommended 
to every medical internist and anesthetist. .A.n ex- 
cellent bibliography is included. 

Clinical Lectures on the Gall Bladder and Bile Ducts. 
By Samuel Weiss. Pp. 320. ($5.50). Chicago. The 
Yearbook Publishers Inc., 1944. 

The accumulated experiences of long w'ork in the 
diagnosis of abnormal biliary conditions has gone into 
the preparation of this book. On the w'hole, it is 
fairly well written by a man w’ho certainly can speak 
authoritatively on the subject. The gall bladder and 
the associated ducts are discussed from the viewpoint 
of their most common diseases and the diagnosis, clin- 
ical and laboratory procedures and therapy are pre- 
sented. Various aspects are evenly balanced so that 
few details are overemphasized at the expense of others. 

Certain opinions are expressed which may not find 
agreement. However, the reasons for these usually 
are sound. A particularly questionable procedure is 
the lavage of the stomach with what appears to be a 
mixture of most of the astringents listed in the Phar- 
macopeia. A selected bibliography of medical pei iodic 
literature during the past ten years is included. Typo- 
graphic errors are few’. The book should be of in- 
terest to the internist and gastroenterologist. 


Tropical Nursing. By A L. Gregg. 2nd Edit., Pp. 
185, ($3.00), New 3’urk. The Philosophical Librarv, 
1944. 

The subtitle of thi.s book is “A Handbook for Nurses 
and Others Going Abroad”. In itself this small book 
may not be wholly adequate for the beginner but for 
the nurse w’ho has had nursing experience in temperate 
countries, the information contained here should prove 
very helpful. 

The diagnosis, treatment, and prophylaxis of most 
of tbe commonest diseases likely to be encountered in 
the tropics are discussed briefly and clearly. A brief 
section is devoted to the care and treatment of the 
eye in the tropics. Included are various techniques 
and advice, such as those about giving blood transfu- 
sion, disposal of the dead, and preparation of turpentine 
stupes. A short glossar}’ of terms employed is included. 

A Te-xtbook of Biochemistry for Students of Medicine 
and Science. By A. T. Cameron. 6th Edit. Pp. 376, 
($4.00), New York. The Macmillan Co., 1942. 

This textbook by Professor Cameron w'as first pub- 
lished in 1928. Since then several of the subsequent 
editions w’ere in sufficient demand to require reprint- 
ings. There are also editions in Spanish and Chinese, 
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The publication of the present edition owes much to" 
the might of the British and American Navies since the 
book was printed in Great Britain and the author is 
Professor of Biochemistry' in the liledical School of 
the University of Manitoba, Canada. The clTects of 
the war nre seen in the somewhat poor quality of 
the paper used. 

The material is well presented and the book is ade- 
quate for tile purpose intended. However, the sections 
dealing with the digestive system are somewhat Out 
of date. Thus the theory of acid control of the pylorus 
is presented without mention of later work which in- 
validates it. The statement that secretin stimulates 
bile flow from the liver is open to question : it is well 
known that most secretin preparations contain im- 
purities which might well have choleretic effects. A 
statement that the gastric juice of infants is only very 
sligiitly acid is not in keeping with the findings of 
several recent investigators. The specific gravity of pan- 
creatic juice is given as having an average value of 
1.007. This very likely is erroneous since a solution 
of bicarbonate isomotic with jiancreatic juice (and 
blood) has a specific gravity' not far below this figure. 
Addition of enzymes to the sample contribute further 
to its weight. The specific gravity of secretions de- 
pends" entirely on how they' are collected and on the 
type of stimulus used to obtain the secretion. Thus in 
the dog pure pancreatic juice obtained from the pan- 
creatic duct may vary in specific gravity from about 
l.OOS to about 1.030, depending on the stimulus oper- 
ating at the time. The illustrations are useful tho 
their reproduction is none too clear, probably be- 
cause of the poor paper. However, figure 6, showing 
the approximate position and size of the endocrine 
glands in relation to other organs, would appear to be 
out of place in this book. 

The chapters on an Introduction to Pharmocology 
and on Immunochemistry are well written as are also 
most of the other chapters with the exception of the 
sections indicated alrove. The student should certainly 
know medical biochemistry after studying this book. 


Virus Diseases in Man, Animal and Plant. By Gustav 
Seiffert. Translated by Marion Lee Taylor. Pp. 
332, ($5.00), New York, Philosophical Library, Inc., 
1944. 

“By the term ‘virus’ are designated substances that can 
engender definite contagious diseases whose nature and 
cliaractcr are not yet clearly known. In this sense virus 
means somewhat the same as the old concept ‘contagium’. 
Through the discoveries of bacteriology and protozoology, 
what was formerly understood by contagium has been re- 
placed by definitely known and biologically identifiable 
stimuli. The rest of the pathogenic stimuli have shrivelled 
to the group of vira, in which biological research has for a 
long time been imperfect through lack of proper methods, 
but possibly just because of that tliej seem to stand in 
closer relationship to one anotlier or possess \ery similar 
characteristics. Pirns is twi a scientfically founded biologi- 
cal idea, as has been believed, but only a collective designa- 
tion imposed by methods. It has been introduced every- 
where, conditioned especially by a similar technique or 
virus identification. It is possible that today the term 
virus has a biologically founded content m so far as all 


yira can be regarded even systematically as closely related 
But It is just as probable that the vira are divided into 
groups remote from one another systematically, whetlier 
they are microorganisms, substances resembling enzjmes 
lifeless substances, oi the like.” 

it ib with these statements that Seiffert begins bi- 
book on virus diseases. His pointing tmt that “the 
rest of the pathogenic stimuli have shrivelled into the 
group of vira” imjiressed us most favorably. The lit- 
erature abounds with reports of diseases credited by 
the various authors to a virus tbougli no positive evi- 
dence.s to support their claim are presented. There is 
no indication at present that t)ii.s careless practice is 
decreasing and so we welcome a book which in its 
opening lines presents this unfortunate practice in its 
proper light. In considering the problem of influenza 
it is emphasized that all cases reported as influenza 
cannot be accepted as a “uniform sickness”. These and 
other statements we accept as presenting the author’s 
sound appreciation oi the problems of virus study. 

The reader’s realization of what appears to repre- 
sent the worthiness of the author serv'Cs only to heighten 
the impossible translation of the book. A less literal 
translation would have made easier reading. Typo- 
graphical errors are numerous. Some of the errors arc 
no doubt due to the difficulties in publishing a hook 
during wartime. However, the book is an excellent 
source of references to the European literature and is 
well worth reading by all interested in vira and virus 
diseases. 


A Textbook of Medicine by American Authors Edit, 
by B. L. Cecil. 6th Edit.. Pp. 1566, ($9.50), Phila- 
delphia. M’. B. Saunders Co.. 1943. 

After reading this textbook written by a group of 
154 collaborators, it becomes dear that the days are 
probably past when a single individual could write 
authoritatively on the various phases of medicine. Pro- 
fessor Cecil is to be congratulated for his selection of 
contributors, each of whom has specialized in the field 
he writes about. 

The sixth edition of this textbook should be well re- 
ceived by the practitioner and the appreciative medical 
student. " During the seventeen years that have passed 
since publication of the first edition, Cecil s Aledicine 
has gained a wide popularity. Contributing to its pop- 
ularity are the clarity and conciseness of description 
and authority of presentation. This book will certainly 
remain a standard text for years. 

Twelve new' articles appear in this edition lor the 
first time. Among these are virus pneumonia, contact 
dermatitis, rheumatic heart disease and senile osteo- 
porosis. War conditions and military medicine show 
up in such articles as underiiutrition, aviation medicine, 
motion sickness and shock. Several new introductor\' 
chapters have also been added, covering Rickettsia! 
diseases, pneumococcal infections, metabolic disease^, 
disease of the digestive system, blood diseases, cardio- 
vascular diseases, deficiency diseases, and endocrine 
diseases. In addition to other changes, thirty-one of 
the topics have been completely rewritten. 

Tlte format of the present edition has been changed 
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from single to double column pages. This is a real 
improvement since it is well known that the eye can 
follow short lines more readily and with less fatigue 
than it can long lines. Illustrations are few in relation 
to the number of pages but they have been well chosen. 


The book is well indexed, as indeed such a book must 
be if it is to serve its function as a handy reference 
volume. A -table of normal values for the commoner 
laboratory tests should be of help to both student and 
physician. 


HELEN BATTLE 
IVAN BENNETT 
WM. D. BEAMER 
•J. EDWARD BERK 
J. B. BERNSTTITE 
G. P. BLUNDELL 


Abstracts of Current Literature 

M H. F. FRIEDMAN, Associate Editor in Charge of Abstracts, Philadelphia, Pa. 

w V nnnOTCLV S. A. KOMAROV ♦FTIEDER 


•With the Armed Forces. 


P, X. CHOCICLT 
H, W. DAVENPORT 
•S A. FRIEDMAN 
CARMELLA FODERARO 
J. L. GARCIA OLLER 
J. LOGAN IRVIN 
D. L. KLEIN 
G. KLENNER 
EDGAR D. KNERR, Jr 


S. A. KOMAROV 
HARRY METZGER 
J. M. McGEEHAN 
M. J. OPPENHEIMER 
KARL E. PASCHKIS 
•I. J. PINCUS 
R. J. REVELLI 
B. C. RIGGS 


♦FREDERICK H. SCHARLES 
JAMES P. SCHOOLEY 

H. SIPLET 

G. W. STAVRAKY 

I. M. THEONE 
G. A. H. TTCE 
ADOLPH A. WALKLING 
D. A. WOCKER 


ivn tXlU ./vrxilCU aj . xaa'ixuiVAv, 

(Microfilm copies of papers may be obtained from Medlcofilm Service of the Army Medical Library at 25c fot' each 
complete article, not e.vceedlng 25 pages In length— and 10c for each additional 10 pages or fraction therMf. Pr^a^nrat 
Is not requested. Remittances may be made with subsequent orders and in such manner as found most convenient. 
Address — Medicofllm Service, Army J.redlcnl Library. Washington. D C.i 


CLINICAL MEDICINE 

Stomach 

Gardner, H. : Diaphragmatic hernia with torsion oj 
the stomach and acute obstruction. (Brit. Med. J., 
No. 4359, P. 114, July 22, 1944.) 

The case record of a 57 year old woman is presented. 
At operation the stomach was found twisted and 
enormously distended (IS to 20 inches long, 8 to 9 
inches in diameter). In spite of the excessive stretch- 
ing of the muscularis and the mucosa, gastric function 
returned rapidly. The diaphragm opening which was 
to the left of the oesophagus, was closed by double 
catgut sutures. The patient was still well 6 months 
after operation. — F. E. St. George. 


Morris, H. H. : End results in the surgical treat- 
ment oj gastric carcinoma. (Nezv Orleans Med. Surg. 
J., V. 96, P. 254, Dec., 1943.) 

Altlio a larger percentage of the total admissions of 
patients with gastric cancer is now being treated sur- 
gically than in the past, the mortality rate is dropping 
significantly. Of 758 patients treated at' the New 
Orleans Charity Hospital from 1922 to 1931 inclusive, 
32.3 per cent died. Of 533 not operated upon, 70.3 
per cent died. Analysis of 200 surgical cases during 
this period showed 51.4 per cent mortality following 
gastrectomy, 30.4 per cent following exploration and 
43.6 per cent following palliative procedures. 

From 1932 to 1940 inclusive, 1,163 patients were 
treated for gastric cancer. Of 829 patients not treated, 
218 died in the hospital ; of 344 patients operated on, 
138 died in the hospital. Analysis of 200 surgical 
cases during this period showed mortality rate follow- 
ing gastrectomy to be 56 per cent, exploration 23.5 
per cent and palliative measures 48 per cent. 

In a series covering the last two years, 105 were 
males while 50 were females. More than three-quarters 
of the cases were in the fifth and si.xth decade. The 
younger patients seemed to present a more fulminat- 
ing type of cancer. — AVm. D. Beamer. 


Kossett, N. E. and Flexner, J. : The cjjcct of cer- 
tain antacids in man measured by a simplified method 
for the continuous recording of gastric pH. (Ann. Jnt., 
Med., V. 21, P. 119, July, 1944.) 

A method is outlined for the continuous recording of 
gastric pH in the human. When patients were given 
milk to which calcium carbonate had been added, it was 
found that the calcium carbonate aided the buffering 
powers of the milk and the milk prevented the 
calcium carbonate from causing an excessive rise in pH. 
The effect of this mixture was prolonged as was the 
effect of the mixture of milk of magnesia and colloidal 
aluminum hydroxide. The latter mixture overcomes 
the constipating effects of aluminum hydroxide and 
also overcomes the initial rise in pH which has been 
found when milk of magnesia is given alone. — R. L. 
Burdick. 


Bowel 

Berkley, W. L. and Watkins, H. C. : Prophylactic 
use of sudfathiacolc in appendicitis. U. S. A’aval Med. 
Bull., V. 42, P. 1, Jan. 1944.) 

Cases of abdominal complaints aboard a Naval 
transport were studied closely with the view of picking 
out those suggestive of acute appendicitis. This 
resulted in the diagnosis of acute appendictis in eight 
men. All eight were given sujfathiazole, two grams 
in the first dose and one gram every four hours there- 
after. Liquids by mouth were allowed. Pain, tender- 
ness. and rigidity regressed after twelve hours. It 
is believed that this form of therapy should prove 
valuable in either averting the acute stages of 
appendicitis or in keeping the condition quiescent until 
more favorable time for operation arrives. — G. 
Klenner. 


Ficarra, B. j. and Degen, W. B. : Congenital atre- 
sia of the ileum, spontaneous perforation and multiple 
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ittfussuscepiioii. (Aw. J. Surq., V. 65, P. 123, TmJv 
1944.) ' , • 

Congenital atresia of the ileum is seen infrequently. 
A case is reported in a premature infant in which 
there was spontaneous intestinal perforation. Signs 
of intesdnal obstruction were evident 24 hours after 
birth. Because of wide-spread peritonitis, surgical in- 
tervention was unsucce-ssful. 

.A. twenty-three month old male child had a double 
intussusception with symptoms of twelve days stand- 
ing before surgery was attempted. The termfnal ileum 
was invaginated in the cecum and the cecum in turn 
was invaginated in the ascending colon. The appendix 
was also drawn into the colon. The intussusception 
was reduced in the orthodox fashion. Recovery was 
uneventful.' — I. ill. Theone. 


StTHERLAND, P. S. .\XD Berger, F. ll.'. Milk-borne 
fjastro-enterHis due to Salwonella dublin. (Brilish 
Med. J., P. 48S, April 8. 1944.) 

A fairly extensive outbreak of diarrhea was found 
to he due to milk, because everyone sick was supplied 
with milk from a single farm. In addition, a small 
proportion of the cases suffered a profuse herpetic 
eruption on the lips and nose. 

From the_ various examinations made fay the in- 
vestigators and the precautions instituted fay them it 
appeared that the cows were the source of tlie causative 
organisms. These had been isolated from cases and 
identified as Salwouella dublin. A few of the herd 
were suffering from cowpox, but otherwise they all 
appeared to be healtlq'. Under the existing conditions 
it was impractical to collect specimens of dung and 
blood from each member of the herd, so that milk was 
examined. Cultures were negative, but when the 
milk was treated with rennet and the whey te.sted for 
antibodies one cow was found to have a high titer. 
Later examination of the dung of this cow gave almost 
pure cultures of 5'. dublin. I'lie cow was a carrier. — 
George P. Blundell 


Litvak, a. M. and Lew, H. ; Nonspecific nlceni- 
iiz'C colitis in childhood, case report and rcvietv t)} liter- 
ature. (Arch. Fedlat., V. 61. P. 293, June 1944.; 

.Altho relatively uncommon, chronic idiopathic ulcer- 
atix'c colitis is probably more frequent than is generally 
recognized. Tlie condition may present itself by insidi- 
ous otiset and in various forms The picture varies 
Iw almost every case and the course of the disease is 
unpredictaiiie. Diagnosis is frequently made only by 
exclusion of other <lisease.-' Tlie literature shows the 
disease may occur at any age. tho older children are 
more frequenth’ the subjects. It occurs more fre- 
quently in males than females. It rarely follows in- 
fections hut is most frequent in those months in which 
upper respirator)- infections tire most common. The 
fulminating form is tnore frequent!) seen in children 
than in adults. 

Polvposis of the colon and carcinoma liave been 
recorded cotnplications. The etiologic agent is unknown 


tho a specific dipinsireptococcus htus been suspccte 
Awtaminoses and nutritional disturbances have ah 
been blamed as primary factors. The patholog 
process is believed iiy Bruce and Bargen to be initiatt 
by capillary thrombosis of the colon. Treatment 
not specific: a great number of drugs have been trie 
without success. High vitamin diets, elimination diet 
kaolin, \-accines. antidysentery serum attd other tliei 
apic.s have been used with wrying results. The n 
.suits of surgery have likewise been iuconclusivi 
Alortality has been 23 per cent. A case is reported i 
which chiniofon was believed to be beneficial. — F. 2s 
Chockley. 


Reimaxx, H. a.. Price. A. H. .\nd Hoixa.s 
J. H. Negative re.uilts in studies oj epidemic duurhea 
nausea and voniithuj oj unkuoivn cause. (Proc. 6'oc 
E.vp. Biol, and Med.. V- 55. P. 233, -May, 194-t.) 

The report is concerned witli tfie manipulations oi 
specimens obtained from medical students who bar 
been patients during an outbreak of epidemic nausea 
vomiting and diarrhea. Twenty per cent of the siudcni 
body were affected. This ^-ndrome was not dcfinct’ 
or characterized. Ten patients were examined foi 
bacteria associated with enteritis; botli their .stooh 
and pharyngeal secretions were negative. Five pa- 
tients provided specimens wlilch were examined for the 
presence of a rirus by inoculating mice orally, in- 
tratiasally. rectalh- and intracerebrally. Three of these 
five specimens were inoculated onto the chorio- 
allantoic membrane of the 'developing chick embryo. 
Eight stool specimens were inoculated intrniiasally 
into 8 four-week-old calves. One calf died a moiitli 
later. No filtralile infectious agent was isolated from 
any of the cases examined. — G. P. BIiiikIcH. 


Dockerty, M. B., Ashherx, F. S., axu WAroii. 
]. M. M clastasisiiiq carcinoids af the ileum ( PrCR-. 
Staff Meet. Alayo Clinir. 19, 22S, May 3, 1944.) 

Report of thirteen cases of _ metastasizing carcinoid 
tumors is made. Previous literature refer-- to the 
carcinoids as benign, clinically silent, generally native 
to the tip of the appendix and fzccurriiig ns solitarv 
tumors. In contrast, these thirteen caec.s all showed 
metastasis either at operation or necrojis)-. resulted in 
major gastfointe-,tiiml complaints, involved the ilcurn 
primarilv, and pre-ented multiple primary nodule.^. 

Carcinoid tumor.s ari.-e from intettiiial ciy-pis and 
the authors suggest they are entodcrmal or glmmihr 
in origin. Thev aic malignant irrespective of location; 
u-ua!!y thev are .single and rarely spread in the ap- 
pendix but' in the ileum are frequently mtiltipk- wath 
metastaris (one-third of the cases), and thei are nm 
cUnically silent wbcii originating in the ilcuin. Since 
the histogenesis, mwje of growth, rate of spremi and 
response "to tretitment of carcinoids differ from other 
ivpes xn adenocarcinoma, grade I. it is recommended 
tliat they be rcclassidcd, removing them from the 
category of Iienign ncopl.-i-ms.— L. R. I-eaver. 
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Frankmax. W.; The Jltcral^y and the' basic prin- 
riplcs af ^mricosc sviiiplom complex recti. {Med. 
Record, V. 157. P. 215, Apr. 1944.) 

"Hemorrhoids are caused by a disturbance o£ the 
portal circulation whereby a damming hack of the 
blood is brought about, causing dilatation of the rectal 

veins, or hemorrhoids This principle explains 

simply and scientifically the causes of pruritus ani, 
scortf and vulvac." The portal blood is damined back 
and so fails to reach the liver to he detoxified. The 
toxin is then able to cause the pruritus. Anal fissures 
.and fistulas may result for the same reason from the 
same cause. Fissures do not heal slowly due to the 
action of the anal sphincter because fissures may oc- 
cur above the sphincter muscle. The fissure is really 
a ruptured thrombotic vein. A technique is presented 
for treatment of hemorrhoids which is based on the 
principle outline. Essentially it is an injection pro- 
cedure. using specially devised proctoscope with 
svringe attached to deliver controlled amounts of in- 
jection fluid. The site and conditions for injection 
are outlined and eight case histories arc given. — D. A. 
\A^ocker. 


Ai-v.arf.z, W. C., Axn Bargen. J. A.: The vaiiic oj 
the blood scdimcitlatiou rote in rccognicing diarrheas 
due to organic disease. (Proc. Staff Itleet. Mayo Clinic, 
19, P. 255. May 17, 1944.) 

The importance of the blood sedimentation rate 
should be emphasized in differentiating between func- 
tional diarrhea (low rate) and organic disturbancc.s 
in the Irowel. e. g., regional stenosing enteritis, be- 
ginning ulcerative colitis, tuberculous or cancerous 
lesion, or bacillary dysentery (high rate — 40 or 50 
mm. per hour). The blood sedimentation rate also 
helps in estimating the extent and seriousness of 
thromboulcerative colitis; the rate may be normal if 
only the rectum and sigmoid are involved. — E. R. 
Feaver. 


Goode. T. \'., Newbern. \T. R. : Intestinal obstruc- 
tion associated with dejects in the broad Ugaincnts oj 
the iifents. {Revino of literature and ca.se report 
Am. J. Surg., V. 45, P. 127, July. 1944.) 

The authors jwesent a case of intestinal obstruction 
due to a defect in the broad ligament. Strangulation 
and protrusion through the broad ligaments of the 
uterus are rare, only 27 cases having lieen reported 
in the literature. Nine of thc.se cases occurred in 
those having had Baldy-W'ebster operations. They 
are not true hernias, rather protrusion through defects 
in the broad ligament. These defects may be con- 
genital. or may he due to repeated mild tniuma. Tiiose 
not resulting from jircvious surgery occur in the 
region of the mesosalpinx. The diagnosis is quite 
difficult to make when partial intestinal obstruction 
occurs. With complete intestinal obstruction occurring 
in a multipara with a mass in the region of the broad 
ligament and a negative history for acute pelvic in- 
flammatory disease, then the diagnosis is likely. Treat- 


ment is always surgical and early, and wlien repairing 
the defects hi the broad ligament, none-absorbable 
suture material should be used. — ^J. 'Bernard Bern- 
stine. 


Liver and Galetu.adder 

WnxAKD. J. H.: Acute injections jaundice. (('. .S'. 
R'av. Med. Bull. V. 42, P. 1085, May 1944.) 

Acute infectious jaundice accounted for more than 
750 admissions to the author’s base hospital during 
a 6-month period. The mortality rate was nil. but 
the average patient was not ready for dutv within 6 
weeks. The peak of admissions was in April 1943. 
The incidence of jaundice did not parallel that of 
other infections and no correlation could be made 
except that recurrent malaria or gastro-enteritis seem- 
ed to increase susceptibility and favor the severity of 
the cour.se. A prodromal course of several da 3 's of 
anorexia, malaise, nausea, fever, vomitis and diarrhea 
usually preceded the clinical jaundice. Tjpically, all 
symptoms including upper abdominal soreness would 
begin to subside in about 2 weeks but other.s ran a 
much shorter or a longer course. The liver was not 
usually large nor was the spleen. Malaria may have' 
been a factor in cases of enlargement of these organs. 
Other diseases such as W'eit’s jaundice have ajjparent- 
ly been ruled out. Many of the patients were evacuated 
early and could not be followed. The absence of 
complications in these cases seems to be evidence 
against a bacteriologic etiology. — Wm. D. Beainer. 


Maclagax. X. F. ; The serum colloidal gold re- 
aetion as a liver junction test. (Brit. J. E.v/'. Path, 
y. 25, P. 15, Feb,, 1944.) 

The serum colloidal gold test gave positive results 
in 100 per cent of cases of liver cirrhosis and in a 
high percentage of cases with generalized liver diseases. 
Kormal subjects gave positive results in 10 per cent of 
the cases. The reaction and ionic strength of the 
medium greatly influence the results. The procedure 
was modified by introducing a buffer solution which 
permits carrying out the test in a single tube without 
preliminary standardization of the gold sol. The test 
is valuable in indicating the presence of liver damage 
and in distinguishing between hepatic cirrhosis nr in- 
fective hepatitis and obstructive jaundice. Cases of 
arsenical jaundice (40 per cent positive) gave different 
results from infective hepatitis (95 per cent po.sitive), 
suggesting some pathological difference between the 
two groups. — X'. M. Small, 


Post, J. and Patek, .Arthur J, Jr. Serum proteins 
in relation to liver disorders. (Bull. A^ezo York Acad 
Med. V. 19, P. 815, 1943.) 

Evidence has been reviewed which indicates the 
liver as the probable site of formation of blood albumin, 
fibrinogen and prothrombin. In acute liver disease 
the fibrinogen and prothrombin levels of the blood may 
be reduced. The albumin may show slight reduction 
and the globulin moderate elevation. In more severe 
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lurjn^ (if acute liver tii-sca-e ilies-e dianjjcN may Im 
jiroiiOiiiKctl. It) clirijiiie liver di>ca<e, uotalily, cirrlmsis 
of t))c liver, llie serum generally is reduced, whereas 
the serum glolmlin is normal or increased. The de- 
gree of reducUon in the ullnimin level seems to he 
correlated uith tlic prognosis as t(j duration of 
life, clinical conr.se oi the di'-eriKC, and with the appear- 
ance and disappearance, of avitc-s, Kitrogeti haianct 
studie.-i it) cir^ilo^is of the liver show that jiaiients 
with this disetusc can absorb and retain protein, hut 
that there is an ajiparent defect in synthesis of scrnm 
albumin. — P.iological Ahstraci.s. 


L'i.(a;K 

f A. Al.: 'J'Jir ti'i'atmml nj />cp//r niter In tenr~ 
tunc. (Med. Press. Cmr., Y. 1, P. tid. 10 M.) 

hew ca‘-et-, of peptic ulcer will not res]>nnd n> medical 
ireatu'.cnt alone if properly handled. Treatment de- 
pends chicily upon tlic accurate diagnosis of the 
condition. The cardinal features of gastric ulcer and 
duodenal tdeer are jiresomed. 'freatment is based 
on the principle.s of rest. nciilraii7ation of free acid, 
and inactivation of pep-sin. Bed rest i> for a period 
of d to 6 weck.s, and mental re-.t at nil tinjo-s is essen- 
tial. Return to activity is mdy pennitled in gradual 
.stages. Tijc i>aticnt .should lie told the ration.al for 
the treatment sO that he will understand why his 
conjieration is ahsolutcly necessary. Reduction of 
gastric acidity i.s by means of antacids and drugs. 
Diet is of utmost importance and .should he .such as 
In assure continuous ncjitralizntion of the acid. Over- 
di.steiision and flatulence 'i^ avoided by ineids of .small 
hulk. All the c.-«sential vitamins are included. Alu- 
minum hydroxide and belladonna are given before 
bedtime to the patient who still complains of jiain. 
lion imisi he given for the anemia or hemorrhage. 

The diet should be adhered to for at least two years. 
-At no lime should more than two hours elapse between 
meals; biscuits, etc. .serve to bind the acid. Smoking 
after a meal and small amounts of alcohol during a 
meal arc permitted. Strong purgatives must never 
be ti.sed. 

Surgical intervention should be permitted only when 
all reasonable medical care lias failed to relieve the 
patient and also in cases of perforation, stenosis, 
ob.struction and malignancy. — D. A. Wocker. 


PAPrwoRTii, AL H. AKt) J.ouTiT, J. F. ; Gaslro- 
diiodcifsl hemorrhage treated medically with enthusi- 
astic blood O'ansjusion. (Lancet, V'. 2, P. -169, Oct. 
16, m3.) 

Hemat emesis was regarded as severe if lieinorrhage 
occurred more than once, or if occurring only once there 
were also signs of shock. Of 30 cases of hemorrhage of 
the stomach and duodenum treated by transfusion, only 
one death occurred. Cases with signs of shock were 
transfused rapidly to prevent the irreversible changes 
to tissues which are known to be produced by shock. 
Subjects not in shock but showing hemorrhagic anemia 
were transfused to both correct the anemia and insure 


against the j)Oj.sihiliiy of further hemorrhage. Trans- 
fusion Y.f all cases showing a hemoglobin below 60 
per n lu is recommended. Pcrsi.stent bleeders do best 
with the eon.sfant intravcnou.s drip, one and oiic-half 
to two liters or more per day. Transfusions with 
wlmle blood or concentrated red-cell .suspensions are 
advised — h. E. .St, (leorgw. 


Tin;RAi'i:tTTK’.s 

PLTr.K.sox, C), L„ Dr.L'TscH. E. and Fia-l,snd, M.. 
/ hcrapy with snlf<y>i<imidc compounds for pjttenls with 
damage lo the Ihcr. (Areh. hit. Med., 72, 594, Aov 
1943.) 

The nuihor.s report on a scries of 37 patients who 
pre.>>etuctl acute or chronic damage to the liver and 
who; for various reason.s, had received sulfatfiiazole 
and ''or sulfadinziiic in full therapeutic doses. In each 
ui these cases some studies were made in an attempt 
to determine tlie cfTcct of the sulfonamide therapy on 
hepatic function ns mca.surcd by hippuric acid, pro- 
thronihin lime, and hromsulfalein excretion tests. 

'J'hirlcen rases with acute hepatitis associated with 
bacterial infections, inchiding seven patients with 
hepatitis secondary to severe lobar pneumonia, upon 
suifoiianiide therapy showed an improvement in 
hepatic function which followed impnovement in the 
underlying infection. In the above-mentioned seven 
jiatients, the jaundice was completely cleared. 

1'wonty-fonr patient-, with ciironic disease seemed 
to tolerate the drugs well. Eleven patients showed 
no apparent change in the status of the liver although 
infection in most was favoraiily influenced by sulfon- 
amide therapy. Eleven other patients showed definite 
improvcmcul in hepatic function concomitant witli 
clearing up of the infection for which the drugs were 
given, Jn the two remaining cases there was some 
temporary aggravation of hepatic dysfunction during 
chcmo-thcrapy at a time when they were manifesting 
other toxic reactions to the drugs. 

Tlic toxic cttects of sulfonamide tlierapy were most 
frequently observed in patients with portal cirrhosis 
and were encountered mo.st frequently with sulfathia- 
zole as against tlie sulfadiazine therapy. The authors 
conclude that in presence of damage to liver as in 
cases of acute hepatitis, sulfathiazole or sulfadiazine 
need not he withheld wdien their use is otherwise 
indicated — with sulfadiazine being choice drug. How- 
ever, caution is warranted in the administration of 
sulfonamides to patients with severe portal (Laennec s) 
cirrhosis of liver. — H. Siplet. 


ST.^rpoRD, C. E., BnswicK, J., and Deed, P. H. . 
Evaluation of sulfonamides in treatment of peritonitis 
of appendical oAghi: a revinv of 903 cases of acuU 
perforative appendicitis. (Am, J. Surg., V. 64, P 
227, May 1944.) 

The authors review 903 consecutive cases of acute 
appendicitis with either rupture vr abscess. The four 
year period, 1939-42, showed a mortality rate due 
to perforation wf 3.4 per cent. This is a decrease 
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from the previous mortality rate of 9.2 per cent. Dur- 
ing tiie 1942 period about 98 per cent of the cases 
received chemotherapy; the decrease in mortality rate 
i.s attributed to the increased use of sulfonamides. 
Drainage by tube has also become less frequent since 
sulfonamide therapy has been inaugurated. Intraperi- 
toneal implantation of the sulfa drug early following 
perforation of the appendix has proven to be very 
beneficial in combating peritonitis. Appendectomy in 
cases of appendical abscesses was found possible tvith 
sulfonamide therapy. — F. X. Cliockley. 


FIugiies, Wm.: TreaUiient of some complications 
of bacillary dvscaicry. {British Med. J. jVo. 4350, P. 
697. iNlay 20,' 1944.) 

The following drawbacks to the use of sulphagtiani- 
dine in the treatment of bacillary dysentery have been 
recognized: (1) the drug is expensive, (2) a large 
dose is required, and (3) as an oral remedy, vomit- 
ing often makes it impossible to use. 

Sulpbapyridine is cheap and its soluble salt is avail- 
able It has been given intravenously in adults. and in- 
tramuscularly into the scapular muscles in children 
whenever injection Avas indicated. The cases en- 
countered were often complicated by nutritional 
deficiencies of the vitamin B» complex. Milk was 
given once the sulphonamide therapy was established 
to supply fluids and to meet nutritional deficiencies. 

It was stated that in complicated cases the combined 
therapy met very well the theoretical expectations. — 
G. P. Blundell. 


SURGERY 

Hogarth, J. B.: A modification of the invagination 
method of intestinal anastomosis. {Brit. Med. J., No. 
4358, P. 75, July 15, 1944.) 

“The mesenteric attachments are ligated and divided 
close to the bowel. ... on each side of the diseased 
portion for a distance of one and a half to two inches 
. . . . two portions of healthy bowel adjacent to the 
diseased are crushed.” The diseased region is then 
occluded b}’’ silk rather than catgut sutures and the 
healthy bowel portions approximated. By means of 
a special corkscrew, one end of the bowel is made to in- 
vaginate into the other, and the invagination is carried 
to the point’ where the Avhole diseased portion is now 
buried within tlie healthy segment. The approximated 
bowel ends are drawn together by interrupted sutures. 
A St. Thomson angle forceps is inserted thru the bowel 
wall and pushed thru the double diaphragm formed by 
the diseased bowel segment. The opening made by 
the forceps is closed by a pursestring. This type of 
“asceptic” operation has been used successfully on 
three patients whose case records are presented. — 
F. E. St. George. 


lIicKEX, N. F., CoRAY, Q. B. AND Carlquist, J. H. : 
A new tcclmiquc for using the Levine tube in biliary 
inte.slinal anastomoses. {Stag. Gyne. Obslct V 78 
P. 58, 1944.) 


Just before operation a sterile Levine tube is passed 
into the stomach. When the operation is to be a 
cholecystogastrostomy, the tip of the Levine tube is 
brought out thru the gastric incision and inserted 
into the gall bladder. Chromic catgut sutures prevent 
the tube-tip from slipping back into the stomach. This 
permits drainage of the gall bladder into the stomach 
and maintenance of a functional biliary anastomoses. 

If the operation to be performed is a choledochoen- 
terostomy, the tip of the Levine tube is bi ought out 
thru the pylorus. It is then inserted either into the 
common bile duct or into the gall bladder. Anastomosis 
between the biliary segment involved and the intestine 
can be made easily around the indwelling Levine 
tube. I’ost operative occlusion of the stoma due to 
edema, fusion, etc. is less common with the tube in 
place. When the biliary tiee has regained its normal 
size, the lube may be removed. — G. Klenner. 


PiCKRELL, K. L. AND Clay, R. C. : Lohcctouiy of 
the liver. {Arch. Sitrg.. V’^. 48, P. 267, 1944.) 

Total excision of the left lobe of the liver has been 
recorded only twice tho partial excisions have been 
reported frequently. The authors successfully perform- 
ed complete resection of the left lobe in three cases 
(for carcinoma, haemangioma and gumma). Two 
difiiculties of liver resection are the extensive hem- 
orrhage of a tissue that retains sutures poorly and 
the possibility of upsetting liver function. The latter 
difficulty is not as dangerous as was once thought, 
but the former difficulty still exists. The authors 
describe their technique which is relatively bloodless. 
— N. M. Small, 

EXPERIMENTAL MEDICINE 

Pathology 

WiERDA, J. L. : Diverticula of the colon in rats fed 
a high fat diet. {Arch. Path., V. 36, P. 621, Dec., 
1943.) 

It has been supposed that diverticula of the colon is 
restricted only to man and that it occurs only in the 
latter half of the life span. 

Three rats were fed a high fat diet for ninety to 
one hundred and eleven weeks. One or more diverti- 
cula of the colon developed in each. In appearance 
the diverticula resembled that found in humans, and 
seemed to be the result of high pressure within the 
intestine acting against a specific limited area of the 
wall. The pattern or size of the blood vessels did 
not lead to the belief that these might play a part in 
the anomaly. The regularity of the position of the 
diverticula and the similarity of the Avails seem to 
indicate that for unknown reasons they were developed 
in response to the high fat diet.— M. H. F. Friedman. 

Pathological Chemistry 

ViLLELA, Gilberto G. '. Action of anti-toxic ex- 
tracts of the liver on the level of hepatic glutathione 
w c.vpcnmcnlal poisonings. {Rev. Brasil. Biol. 3, P. 
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Experimental poisoning of mice witli carbon tetra- 
chloride and neo-arsphenamine decreased the total 
glutathione of the liver. Liver anti-toxic extracts 
. protected mice which were injected with the toxic 
.substances, and maintained total glutathione at about 
‘normal. Technic of the experiments and methods of 
determining glutathione are de.scrihed.— Courtesy lEo- 
iogical Abstracts. 


\ OUNG, R. M. and Rettgek, L. F. ; Decomposition 
of vitamin C l>v inlcsliiwl bacteria. (/. Bacterial., V. 
46, P. 351. Oct. 1943.) 

I The serious effects of vitamin C lo.-.s from the body 
are well known. It therefore is of importance to learn 
whether, in spite of adequate vitamin C intake, any of 
the vitamin C is lost to the body for pin poses of 
utilization, by bacteria within the intestine. The 
present study supports other findings that vitamin C 
deficiency may indeed result in this manner. This is 
particularly true when there is an extra need for 
vitamin C and reserve depots have been exhausted. 
Ascorbic acid was found to be utilized readily by 
bacteria if the culture medium contained peptone or 
other organic nitrogenous substances but was protected 
from destruction if the culture medium contained a 
readily fermentable carbohydrate such as dextros'e. — 
X. ]\I. Short. 


Saxton, John. A. Jr., and MrrxER, Mary L. . 
Relation of the postmortem interval to the synthesis 
of qh'cogen from dextrose bv surviving liver. {Arch. 
Path., 37, P. 34, 1944.) 

The ability of surviving slices of rabbit liver to 
synthesize glj cogen from dextrose when incubated in 
.a medium comparable to intracellular fluid decreased 
rapidly after death. Glycogenosis uas not consistently 
demonstrated if fifteen or more minutes elapsed post- 
mortem before the tissues were removed from the 
animal. A relatively high initial level of glycogen 
in the liver seemed to inhibit gh’cogenesis in titro. 
This method of .study is not gcneialiy applicable to 
human liver tissue in disease, because tissue can rarely 
be obtained from the cadaver during the first few 
minutes postmortem and because a high initial glycogen 
content of the liver may be e.xpected to inhibit further 
glycogcnesis in vitro. A correlation of the gh'cogen 
content of the human liver postmortem with the 
amount of carbohydrate available to the liver during 
life is suggested as a more siiitalile approach to the 
study of this phase of liver function in human disease 
— Courtesy Biological Abstracts. 

F0.SDICK. L. S. AND Rapi>, G. \V. : The effect of 
proteolytic ensymes on acid formation in the mouth. 
(/. Dental Rck, V. 23, P. 81, April. 1944.) 

Saliva was collected by paraffin stimulation (chew- 
ing). Calcium determinations were run on a portion 


of fresh saliva for controls. To other portions uere 
added glucose, powdered human tooth enamel, and 
the test material. After a 4 hour period of incubation 
calcium determinations were done on all samples! 
Proteolytic enzymes were used in an attempt to 
break down the enzymes which cause acid formation 
in the mouth. Test materials used were papain, 
trypsin, and pancreatin. It ivas found that trvpsm 
and papain stimulate acid formation while pancreatin 
has no effect.— R. L. Burdick. 


MISCELLANEOUS 

Hubhard, R. S. and Jewett, AI. K.; Note on the 
clarification of bile. (Am. J. Clin. Path., V. 14, Jk 53, 
May, 1944.) 

Four methods are given for the clarification of bile 
obtained from humans thru a "T" tube established at 
operation. The methods are inadequate for good 
clearing when the bile is thick, as when it is obtained 
from the gall bladder by intubation. One of the 
methods was found useful in sugar determinations 
even in samples in which the concentration of sugar 
was small. — L. R. Burdick. 


Di.vz-River.v, R. S. and R.vs?berry. E. A.: Ame- 
biasis Analytical study of cases admitted to a Phila- 
delphia hospital during the last 5 decades. {Am. J. 
Med. Sci.. V. 207. P. 754, June. 1944.) 

The estimated incidence of amebiasis in the United 
States is 20‘/o. The actually diagnosed incidence 
has varied from 1.9% to 11.3% in Philadelphia. 
During the last 5 \*ears, of 61.574 medical admisMons 
to the Hospital of the University of Pennsv h aiiia, 
only 32 were diagnosed as amebic dy.sentery. Of 
122,933 surgical admissions, only one of 5,233 death^ 
was due to amebic hepatic abscess. This study us based 
on twentv-five complete records, the remainder being 
discarded because of iiisuflicient data Sixteen patients 
acquired the disease prior to 1933. 9 after that \eai. 
Only 4 of the 16 acquired the disease in this country. 
Of the 9 cases, 2 had acquired it at the Chicago kVorld'v 
Fair, and one in Poland. In all, at most 7 cases had 
apjtareutlv acquired the disease in or nearby Penustl- 
vania. and 5 of these were admitted in the past 0 
months. In 22 of the cases, the vegetative form was 
found in the feces ; in 2, the cystic forms, and in the 
remaining case, motile anicbae were found in the 
Jills of the hepatic abscess Of 14 proctoscoped cases, 
10 had ulcerative rect'osigmoiditis. 2 had catarrhal in- 
flammation, and 2 had normal mucosa. Eleven cases 
had leukoev'tosis. and 9 had an cosinojihilia Theie 
were 2 deaths, one from bowel perforation, the other 
from the hepatic ab.scess. The effect of treatment 
is uncertain. It is thought that high index of suspicion 
and examination by competent jiarasitologists will laise 
the diagnostic percentage. — ^^hn, D. Bcamer. 
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“Rfport of Diabch's S'lim-yr in PluhHtcIpliia" 

Joseph T. Bcarclwood, Jr., At.D., Philadelphia, Penna. 

"Normal Standards in the Treatment of Vounri Diabeties'’ 
Joseph H. Barach, M.D., PiUsburRh, Penna. 


Diabctes-Roiwd Table Dtscnssimi 


Cecil Striker, IM.D., 
Cincinnati. Ohio 
Seale Harris, M.D., 
Birmingham, Ala, 

J. West ^vOtchell, M.D.. 
Pittsburgh, Penna. 


Elliott P. Joslin, M.D.. 

Boston, Mass. 

Howard F. Root, M.H., 
Boston, Mass. 

Edward S. Dillon, M.D., 
Philadelphia. Penna. 


Proceeding.s of tlic New li'orlc Diabetes A.ssociation 
— Open Meeting hekl at the New York Academy of 
Medicine on the evening of February 19tli, 1944. ^ ^ 
Dr. George E. Anderson, President of the New \ork 
Diabetes Association, Inc. and Cliairman of the Coni- 
inittec on Internal Aledicinc, presiding. 

Dr. Aitdcrsou: 


T his evening's sdcntit'ic sessiott is being si)onsored 
by the Committee on Ititernal Medicine of the New 
York Diabetes Association. We are most fortunate in 
having on the program an array of talent in the field 
of diabetes such as is only rarely assembled e.xccpt in 
major convention. The NT'w York Diabetes Associa- 
tion has, as it were, commandeered cn masse the ex- 
ecutive council of the American Diabetes Association 
which this day met in New York City. 1 am honored 
and privileged to greet our distinguished guests, two 
of whom will read papers, all of whom will take part 
in formal round-table discussion on diabetes. 

The first paper of the evening will be presented by 
one who is so well known to the New York audiences 
as to require little introduction, Dr. Joseph T. Beard- 
wood, Jr. of Philadelphia, President incumbent of the 
American Diabetes Association. 


"Report of Diabetes Siimcys itt Philadelphia," 
Joseph T. Bcardzuood, Jr., M.D. 

It is my object tonight to present the results of sev- 
eral attempts to survey the diabetic situation in Phila- 
delphia and to ascertain if possible, the total number 
of diabetics in the city and to break down the actual 
causes of death in those persons in whom diabetes was 
mentioned on the death certificate. 

This latter work has been carried out for the last 
three years by a sub-committee on diabetes mortality 
of the Diabetic Committee of the Philadelphia County-’ 
Medical Society. Dr. Roland S. Snader is Chairman 
of the Diabetic Committee and by his courtesy the 
speaker, who is chairman of the sub-committee, it; able 
to present this report. There Were no monies avail- 
able for this study and it was carried out wdth the 
clerical aid of the office force of the Philadelphia 
County Medical Society and the members of this Com- 
mittee: Through the cooperation of Dr. Hubley Owen, 

Submitted, March 21, 1944 


Director of Public Health, a copy of all death certifi- 
cates on which diabetes was mentioned was sent to the 
County Medical Society together with the name of the 
physician signing the death certificate. questionnaire 
was then sent to the physician. This questionnaire 
inquired as to the age of the patient, duration of dia- 
betes, number of children, previous diabetic treatment 
— particularly as to whether qualitative or quantita- 
tive tliets had been used, whether insulin had been 
taken, whether the diabetes bad been adequately con- 
trolled before death, and the physician’s interpretation 
of the actual cause of death — inquiring particularly as 
to urine and blond chemistry studies immediately ante 
mortem. 

In many instances the questionnaire was the only 
data that wc had to go on. In some cases personal 
inquiry’ w’as made and further follow-up was done. 
Some of these deaths occurred in institutions where 
members of the committee were on the staff and con- 
sequently the original questionnaire could be amplified. 

Wc think our greatest disappointment was in the 
attempt to find out if these people had been adequately 
treated for their diabetes before their last illness. The 
information .so secured was most inadequate, and the 
answers of many physicians, particularly concerning 
patients who had no clinic care, emphasized again and 
again that the patient's diabetes could not be controlled 
because “they would not adhere to diet", “refused to 
take insulin”, “family refused to cooperate”. It was 
interesting to note that these comments were very 
rarely made concerning patients who were attending 
clinic or had been standardized in hospitals, and the 
Committee felt very definitely that in many cases the 
lack of cooperation on the part of the patient was 
probably due more to a lack of appreciation on their 
part, and in many instances on the part of 'their physi- 
cians, of the methods of handling diabetes and that if 
intelligent diabetic education could have been insti- 
tuted, their cooperation would definitely have been 
improved. 

In the years 1940, 1941 and 1942, 2499 patients 
died in Philadelphia; on their death certificates ap- 
peared the word “diabetes”. Of these, 53 were either 
coroner’s cases or the information given was so indefi- 
nite that questionnaires were not sent. However, 2446 
questionnaires were sent out and we received reports 
on 1768 of these, an average of 7l.S%. After careful 
analysis, it was felt that insufficient data had been 
secured on 189 questionnaires so that this analysis 
represents a study of 1579 cases. 

The average age at death of these patients was 64.3 
years, which, interestingly enough, is the exact figure 
found in the careful survey made by Dr. G. W. Lynch 
of 301 deaths in Boston in 1935. In breaking' this 
down, we felt that 1029 (65.2%-) were cases in which 
diabetes, while mentioned on the death certificate, ap- 
parently contributed little to the cause of death. There 
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were, however, 500 (34,8%) who died of diabetic 
complications. 362 or almost three-quarters of tliese 
patients died of diabetic acidosis, the average age at 
death being 55.9 years. In this group there were only 
9 cases below the age of 20 and of these 7 did not 
know of their diabetes until admission to the hospital, 
and most of them died ndthin the first 12 hours. The 
remainder of the group, 188 patients, died of infection 
in which the diabetes rvas uncontrolled, but they were 
not acidotic. AVe felt that probably diabetes played a 
contributing role in this group. 

'Ihere were 276 patients who died of arteriosclerosis, 
240 listed as dying of coronary arterj' disease, and 91 
listed as having myocardial degeneration or myocar- 
ditis. From further questioning we found that many 
of the last group died of arteriosclerotic complications. 
Arteriosclerosis, therefore, accounted for 707 deaths 
or 44.8% as compared to Dr. Lxmeh’s figures of 59.5%, 
In a" little more than half of these patients we were 
able to obtain a history of the duration of the diabetes, 
xvhich averaged 7.5 years before death. 

Among the miscellaneous causes of death should be 
mentioned; carcinoma, which accounted for 95 deaths; 
tuberculosis for only 33 ; and uremia for 36. It is pos- 
sible that some of these deaths, had more adequate 
chemical analyses been made, would have fallen into 
the acidotic group, but many of them had histories of 
long-standing urinary infection, which bears out the 
work of Root and others that diabetics stand urinary 
infections poorly. 

The role which diabetes may have plax’ed in the pro- 
duction of arteriosclerosis and death in this group is. 
of course, a debatable one; but as their average age 
was in the limits when arteriosclerosis should develop 
,'even without diabetes, one hesitates to attribute a 
great deal of significance to the etiological significance 
of the diabetes. It is very interesting to us that the 
group as a whole has averaged just about the same 
in their age of death over a three-year period, i.e., 64.3 
yeais. as compared to 58 years, which was the ax’erage 
age of death from all causes in the City of Philadelphia 
in 1942. Therefore, one might postulate that diabetics 
liv’ed six }'ears longer than non-diabetics ; realizing that 
diabetics fall normalh’ in the older age groups, these 
figures may not be loo comparative. 

Our impression of this study has been that in .spite 
of its inaccuracy and its many faults, it has been well 
worthwhile. We have learned that a far greater per- 
centage of diabetics die of acidosis than we previously 
had thought. We have also been interested in the fact 
that since this study was undertaken the number of 
cases of diabetic acidosis has shown a definite drop in 
each of the following two years. However, thi* might 
have been coincidental. The members of the committee 
have been impressed that the vast majority of patients 
who die of acidosis have never had the advantage of 
clinic instruction and care and that the education of 
the diabetic is of paramount importance in insuring 
him a life free of complications. 

The committee has been somewhat amazed at tlie 
paucity and inadcquac}’ of blood diemistry studies. 
Even in large hospitals many patients admitted in 


acidosis have not bad a CO= combining power done or, 
in our opinion, sufficient laborator}' appraisal to handle, 
the condition. We feel that in Philadelphia at least 
there is a tremendous amount of additional work to be 
done, directed mostly toward the physicians themselves 
to make them appreciate modern ‘diabetic care and to 
have them assure their patients adequate instruction 
and periodic check-ups. 

attempted another survey with the aid of the 
Civilian Defense authorities. In Philadelphia there 
were organized what were called “neighborhood hcaltli 
groups”, who during the earlier and more active days 
of Civilian Defense, made a house-to-house canx'uss 
inquiring as to the number of people, their ages, and 
any possible diseases they might have. The rea,son for 
this surx’ey w;is that in event of catastrophe, tlie air- 
raid w'ardens would be aware of the types of people 
with whom the}' would have to deal and probably 
would have to evacuate from the zone. These surveys 
were made by committees usually consisting of a nurse 
or physician, so that a fairly intelligent approach was 
made to the problem. The Office of Civilian Defense 
was most cooperative. The Philadelphia Metabolic 
Association prepared a sheet of instructions (which 
was also distributed to the police and firemen) telling 
what diabetes is, about the symptoms of insulin reac- 
tion, and what should be done in case a diabetic is 
injured. After completion of tlie survey, in every in- 
stance when a diabetic had been found, the committee 
went back and gave the individual an identification 
disc issued by the Pennsylvania Diabetes Commission 
together with a leaflet of instructions stressing that 
it is the individual’s responsibilit}' to care for his dia- 
betes under an}’ and all circumstances, and that by so 
doing he w'ould not become a burden on the authori- 
ties and indeed would be able to help tliem take care 
of some of the emergencies. 

Unfortnnatelv, this survey was not as thorough as 
had been hoped, and with the decreasing interest m 
the Civilian Defense activities, it is at present almost 
dormant. However, 34,633 people were inteiwieweii 
and 357 diabetics reported, ^\'e have good reason to 
feel this number is conservative as many individuals 
bad obtained cniplo}micnt in war industries, concealing 
the fact they had diabetes, and were not axious to 
admit they had the disease. If w’C accept this figure of 
357 cases’ which we feel is quite conservative, it would 
mean that more than 1 % of the population of J’lnla- 
delphia are diabetic; and if projected to cit 3 ’-wide 
ures, would mean the presence oh more than 19,000 
diabetics in Philadelphia. If, however, we go back to 
the figures presented earlier that the average duration 
of life in a diabetic is only 7.5 years and that an aver- 
age of 833 die in Philadelphia 3 'early, we obtain the 
figure of 6,047 diabetics in the city. Tins is a ver} 
marked discrepancy, which, w’c think, shows the cri or 
of computing diabetic statistics in this manner The 
survev of the Civilian Defense wa.s taken in all parts 
of Philadelphia and we believe it represents as good a 
sampling as can be obtained. 

AVe weie interested in the number of diabetic chil- 
dren attending schools in Philadelphia. Dr. Walter S. 
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Cornell, Chief IMeclical Examiner, made this survey 
for us. He slates that there are only 140 known dia- 
betic children attending the public, parochial and non- 
sectaiian private schools, the combined total cmoll- 
ment of which is 340,000. This is onh' ,04%, but it is 
quite possible that many diabetic childrdn, particularly 
those in the higher grades, conceal from their teachers 
and classmates the fact they have diabetes. It is also 
interesting to note that 250,000 physical examinations 
are done yearly by school phjsician.s, but no urine 
anal 3 'ses are included. To quote Dr. Cornell’s report: 
“The average physical examination takes 7 minutes 
and costs the city 30 cents. Assuming that the same 
amount of time were consumed in doing urinalyses on 
250.000 children, this would cost $75,000 and would 
reveal the identity of 105 diabetic children at the cost 
of $750 per revelation; and many of lliese children 
would .already have been known to have diabetes’’. Wc 
may take issue with this estimate of the actual cost of 
running the urinalyses, hut the fact remains that at 
present these are not included in the routine .school 
examinations. Since diabetes in the young is an acute 
disease, seldom being present for a vei-y long period 
before acute symptoms develop, we suppose that the 
number of cases picked up would deliiiitely be small. 

In conclusion, these sutweys have been of great in- 
terest to us in Philadelphia, and we feel that while 
the studr is not as accurate as we should wish or as 
many other studies have been, it nevertheless covers 
the largest group thus far anal\’7cd; rt at least itrdi- 
cates trends, and it presents a rather cleat cut picture 
of what the causes of death among diabetics in Phihi- 
delphia are. It was suiprising to learn that one-third 
of these people die of diabetic complications. '\\’e feel 
fronr limited surreys, not yet published, that patients 
in priv.ate and clinic practice do not fall into this group 
in anyrvhcre near this high percentage. It is obvious 
that a broader educ.atioual program directed toward 
both plrysiciarrs and patients rrould preveirt nrarry of 
these deaths and rvould result in incre<asing, by quite 
a few years, the average age of death in this group. 

It has also been interesting to leanr through the 
house-to-house canvass, that there are about 19,000 
diabetics in Philadelphia. Our conclusions and figures 
are alirrost identical rvith those published by Dr. Lynch 
in his careful an<alysis of diabetic deaths in Boston hr 
1935, a study undertaken under Dr. Joslin’s guidance. 
Our conclusions also coincide very definite!}'' with the 
survey of 1S3 deaths .in Ciircinnati published in 1941. 
It is still obr'ioirs that far too marry preventable deaths 
occur among diabetics and that wdder publicity on its 
management is essential to decreased trrortality. 

Stafisiical Data jroiit a Suivcy of Cases Reported on 

Death Certificates in Which Diabetes Was Listed 
as a Cause of Death in Philadelphia inl940- 
1941-1942 

Total number o£ “diabetic de,aths” in Philadelphia 2499 

Of these 53 were coroner’s cases or were so indefinite 
as not to justify questionnaires . _ _ - 53 

Total number of questionnaire:, sent out _ 2446 


Total number of questionnaires received — 71 8% ■ 1768 

Data considered insunicietit .... . - “189 

TOTAL CrVSES ANALYZED. _ - 1579 

Average age at death of cntii c series 64 3 

Arcmge age at death in general in Philadelphia 1942 . 58.0 

Cases in which diabetes was mentioned on certificate but 


in which the diabetes apparently contrilnitcd little to 


the actual cau«c of death 


. 1029 

Cases which died as a result of diabetic complic.itions 

. sso 

TOTAL ... 

- 

1579 

Nuiubcr of Deaths 

Acidosis 


362 

Avciage age at dcatli 


55.9 

Deaths in patients less than 20 jears of age- 


9 

Ailcnoseli loxix . 


376 

Coiouary Artery Disease 


240 

Myocardial Dcgeiieialioii 

. 

91 

Misecllaiieoux 

Carcinoma 


95 

Tnberctilosis 


33 

Uremia 


36 

Leukemia . 
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Civilian Defense Smvey 

Indiriduals Tabulated — 34,633 Diabetics Rcpoited — 357 

Southeast Philadelphia 

Zone 3 2,611 persons tabulated — 17 diabetics 

' “ 5 1,202 “ “ — 3 

“ 9 84 " “ — 0 

North Ceiitial Philadelphia 

Zone 17 277 persons tabulated — 3 diabetics 

“ 18 20,575 “ “ —266 

Sonthxeest Philadelphia 

Zone 33 4,186 poisons tabulated — 46 diabetics 

Mount Ally 

Zone 42 538 persons tabulated — 3 diabetics 

Onl Lane 

Zone 45 1,228 persons tabulated — 8 diabetics 

“ 46 4,132 “ “ — 11 


TOTALS 34,633 persons tabulated— 357 diabetics 

Dr. Andcr.wu ■ 

I am going to call on another well-known figure in 
the field of diabetes to open discussion on Doctor 
Be.iulwood’s paper: The Honorary Piesidcnt of the 
American Diabetes Association, Dr. Elliott P. Joslin 
of Boston. 

Dr. JosUn: 

I ain very glad to open the discussion because I 
know it w’ill be taken up and carried on by others — 
especially IMr. Marks of the Metropolitan Life Insur- 
ance Company, wdio may have moie factual data. The 
one point that stiikes me is the fact that more diabetes 
was found than had generally been expected and this 
should impress each one of us. This fits in wdth some 
w ork done by Blotner, Hyde and Kingsley who studied 
diabetes among army selectees. They also found very 
much mote diabetes than had been anticipated. These 
new' cases of diabetes'are disclosed by hard w'ork and 
detailed analyses. It means that a great group of people 
w’lth diabetes is being discovered at an early stage and 
subjected to treatment much earlier than before, and 
consequently with much better results. I have also 
been impressed that in the Army soldiers have re- 



3-1B 


/\.Mi:UI(.’AN Joi'RN'Al, or llim-STIV'E DlSEASnS 


sponded to Ireatniciit well. TJic good residts are ditc 
Iiresiimably to early diagnosis. 

I should like you ail to know liow snuch wc all ap- 
preciate coming to New York {or the New York Dia- 
betes Association. 1 think the New York Diahetc.s 
As.sociation is too modest — they should take advantage 
of the new aspects that arc coming up in diabetes and 
use the.se as a means for collecting funds. They could 
witli slight effort collect more titan thev have dreamed 
of. 

There is much more cHahetes than wc have ever 
thought — how much more wc ran’t say but there should 
be a great miiny more peojile interested in this disease. 

Prior to 1914 the average diabetic, even in a prh'atc 
group, lived only 4.S years — according to Dr. Beard- 
wood’s figures diabetics arc living much longer and 
therefore .should be deeply concerned about tlic disease, 
liecausc of their own increasing exposure to complica- 
tions. 

The rvhole world is just on the edge of a new dis- 
covery itt relation to the disease. This discovers' was 
jnade by Dunn and associates of Glasgow through his 
series of experiments when studying the effect of vari- 
ous drugs on tlte body. Dmm found that alloxan dc- 
strov-s the Islands of Langcrlians. Suhseqneiitly Bailey 
and Bailey of Boston found that on administration of 
alloxan to rabbits, they developed diabetes. 'l'lii.-> has 
opened up a marvelous opportunity for research. 

The problem of heredity is another reason for suc- 
cess in securing funds. It is one of many which may 
he solved as a result of alloxan. My first priratc ca^c 
of diabetes was in a patient I saw in 1897 just before 
1 v,'cin to Europe. She died in 1899, 45 years ago. and 
now I am taking care of her diabetic grandniece and 
grandnephew, brother and sister. 'J'he increasing dur- 
ation of life of diabetics exposes tiicm to additional 
complications. I think the New York Diabetes Asso- 
ciation ought to apjical to everybody for a contribu- 
tion for its work. Even if eacli diabetic individual in 
New York City were to give only a dollar — think ot 
the amount you would have for your educational ac- 
tivities, for the improvement of clinics, for children’s 
camp, and for research. 

Dr. Anderson; 

Discussion of Doctor Bcardwood's paper will be continued 
by Mr. Herbert H. Marks of tlie Metropolitan Life Insurance 
Company. 

Mr. Morhs: 

The relatively high incidence of diabetes in the population 
surveyed by Dr. Beardv.ood and his group in Philadelphia 
raises the important question as to tlic adequacy of our present 
estimates of the incidence of diabetes in the country as a 
whole. Only recently there was published an excellent study 
of the incidence of diabetes among .selectees at the Boston In- 
duction Station by Dr. Harry Blotner and Major Robert \V. 
Hyde with the assistance of Sergeant Lowell V. Kingslcy 
(New England Journal of Medicine. December 9, 1943, page 
885). This paper was based upon 45^050 consecutive selectees 
beUvecn ages 18 and 45 who appeared for final examination at 
the Station prior to induction in the armed forces. All tlie 
men had thorough physical and mental examinations, rouU’ne 
chest roentgenograms, and urine examinations, Tlie test for 
sugar in the urine was with Benedict’s qualitatis-e solution and 
amounts of glycosuria were classified as 14- to 44- on *e 
basis of the color changes. When sugar was found, the urine 


was tested again lieforc and after lunch on the same day, and 
u aeam positive and if tl,crc was not a verified history of 
duabetes, ilie men were sent to an Army hospital for sugar 
tOK ranee tests. The standard dose of 100 gm. of dextrose w-as 
used and was ingested after the subject had fasted overnight 
Blood and urine specimens were taken during fasting and then 
jj, 1, 2, and 3 hours after the ingestion of the dextrose. Blood 
sugar determinations were made on venous blood bj- the 
Folin-U II nicthoii. The authors ako obtained information on 
the atjc ot e.TcIt innn, height anil weighty rc'^idcncc, occupy- 
tion, racial origin, and a numtHr of other ch.iracteristics ; for 
comparison they obtained the same details for a control group 
of noti-diabclic men c.xamincd at the Induction Station 

GIvcosuria uf varying degree was found in 367 or 08 percent 
of the men examined. Presumably, tlik figure excludes those 
in which only tile verj' first test was positive. The 367 cases 
were found to he further classifiable into three groups as fol- 
lows' 3)S cases of diabetes mcilitus, 126 cases of transient 
plvcosuria. and 33 cases of renal glycosuriri. The criteria for 
the diagnosis of diabetes— and this has an important bearing 
on the results — were: blood sugar of 180 mg. per 100 cc. or 
more and gUco'-uria in one or more of the specimens taken 
after the ingestion of glucose. 

On the basis of the 20S cases diagnosed as diabetes, the 
incidence of the disease w.vs 4 0 per 1,000 registrants. .\t ages 
18 to 25 this ratio was 2.0 per 1,000 and ro-e rapidly with age 
In 10.6 per 1,000 at aces 41 to 45. Of the 208 eases of diabetes 
inellitus. 107 were mild, 58 were moderate, and 43 were severe. 

Tlie results of this valuable studv cannot be disregarded in 
any vstimates of the prevalence of diabetes among young men 
in the United States. However, I do not think they can be 
accepted wilfiottf reservation but require analysis and con- 
firmation. The figures are much higher than those reported 
h'Oicrto among American men in the same age span They 
art, for example, 3 t.o 5 times as high as those reported at ages 
20 to 45 in the National Health Survey (1935-19361. This is 
shown in the following table; 


.l/oMiic/mif/tr 

Scln'tres 


(Maks) 


A' umber of 

Xaliom 

! Healih Surz’ey 


Diaheiics 


Number of 

Aflf 

{■erljno 

Age 

Diabetics 

Group 

Reaisiranls 

Group 

per 1 DOO 

18-25 

20 

15-24 

0.6 

26-30 

3 5 

25-34 

09 

31-35 

62 

35-44 

20 

36-40 

6.1 



41-45 

106 




In part, the differences shown may fie e.xplafned on the basis 
that some known cases escape enumeration in population sur- 
veys as well as tlie undiagnosed case.s. In addition, there has 
been a steady and sizable increase in the incidence of diabetes 
at the younger ages in the interval since the National Hcaltli 
Survey' because more young diabetics have survdvcd while the 
incidence of new c:>ses may be presumed to be stable. The 
combined weight of these factors, fiovvcvcr, is not sufficient to 
make up tbe 'enttre difference, and there are several reasons 
why one should hesitate to assume tlmt the Massachusetts 
figures arc representative. From the statistical point of view, 
the chief considerations are tliesc: 11 The actual number of 
diabetics reported is not large-20S altogetlier. 2) The <a- 
perience is largely urban. Previous studies have shown that 
the prevalence of diabetes in such areas is higner than m the 
countrv 3) Exceptionally high ratios were lound among the 
Jews .nnd Irish who form a much higher proportion of tlie 
Massachusetts’ population than of the population of tlie country 
as a whole. Among tlie men ot native American stock the 
ratio of diabetics was 3 5 per 1,000 as compared with 46 in 
the entire experience. 4) Tlic previously known diabetics 
numbered 42. or 1 per 1,000. This ratio is _practicallv iden- 
tical with the ratio for men between 20 and 43 m the National 
Health Surv-cy. S) The Jfassachusetts figures tor diabetes 
appear high in relation to the frequency of glycosuria among 
tinsclected men of the same age. There are numerous reports 
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on the latter. bab,ed on industrial, student, life insurance and 
periodic health c-Kaminations, and ' only a fraction of these 
Rijcosurics were diabetic. 6) The proportion of overweights 
is surprising^ low. 

Apart from these statistical considerations, the incidence of 
diabetes in this Yassacliusetts study, largely based as it is 
on laboratory findings only, seems high on oilier grounds’. The 
circumstances attending examinations for induction to niilitnry 
service are by no means ideal. Notable, for e.xample, is the 
rlegree of nervous tension which undoubtedly gives rise to 
numerous cases of transient glycosuria just as has been ob- 


even by laboratory standards, comparatively mild. The low 
incidence of obesity has already been mentioned. 

^Vll this suggests that further study of the cases not prev- 
iously known to be diabetic would be well worthwlu'le, as well 
as similar studies in other centers. It is, of course, proper 
that these men be disqualified or at least postponed for mili- 
tary service, but it might be advisable to defer the final diag- 
nosis in many instances. 

Although I have raised diese many questions regarding the 
study of Blotner and his associates, they arc criticisms of 
det.ail rather than of the essential worth of the study. It is an 


chart I 

GROWTH CHART — MALE 


NAME. 


.CASE NO.. 


DATE. 


INCH-*" 



AOE—YEARE 

-DATE OF BIRTH. 


;>p 


Date OF FIRST VISIT^ 

Solid IIMI rndicolt oYOfogt normoli BroVon linti I09S oSno or bi<o» MmI 
Aroroj. oorrsol IS ,.or old bo, 1, 97 mob., hgh Obd ."Jh! 


serred, for example, among college students during scholastic 
ex.aimnations and in athletes immediately after a game. Among 
the latter, hypergli cemia as well as glycosuria has been noted. 

\stiuld call attention .also to the limitations of the glucose 
olerance test. It is an abnormal procedure and it is influenced 
ly a number ot factors such as previous diet, infectious, and 
uidocrme disorders. It is not infrequent in clinical and life 
insurance ^experience to get difTcrent results on successive 

miTdon >»ciividuat. The high pro- 

portion of cases without a previous historv of the disease is 

snpnsmg view of the clinical experience regardinrthe 
nature ot the onset of diabetes at these ages. In Sis connec- 
tton. n ,s notable that most of the cases Mere Z 


e.xccJIent piece of work and gives good evidence that our csti- 
mates of the mcidcnce of diabetes may have to be revised up- 
wards to an appreciable extent. How great an adiustrnent I 
to be made nould be indicated by intensive follow-up studv in 
bordcr-lme cases, as ncll as further extensive studL S the 

Dr. Anderso)}.' 

ierT'n^f ‘ oti the sub- 

nM • in the Treatment of Youiir 

Diabetics by an outstanding aulhoritc in this field 
Dr. Joseph H, Barach of Pittsburgh. ' 
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Amp-rican Joubn'al or Dioistivj Djspasps 


'OLBJie II 

NlMlirlt U 


‘'.Vontial Siandaids in llic 'ru'alincnl oj Votniff 
/)iiihrtirs'% Joseph JJ. Bn>afh, M.D. 

A matt working with adult diabetich thiougliout the 
day may find liimhdt in a state ot mental comfort tintil 
ime-xpcctcdly a juvenile diaheiic is bruugln before him. 
He will do well enough wluh taking the history of the 
patient, t\hile doing the physical cxamiiiatiott, and even 
in preset ibing the diet to reiuh r the patient sugar unr- 


state for a rhild of this age?" He may then bring out 
his faiorite table for comparison with the so-called 
normals If, perchance, he is not altogether satisfied 
ivitli the results of this companion and he brings out 
another set of tables (for there are many dilcicnt 
ones), he inni find that the second one is lower or 
higher m tabes tlian the first. If this is disturbing, 
he may look up one more t,ah!e and find high values 


CHART II 
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.CASE WO 


.DATE, 



DATE CF FIRST VISIT DATE OF 8 IBTH - 

Solid indicotf eytroQt rormolt Drektn lin«« loH or btlov Mao! Mmoli 
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mal ; but that is far from co\ enng the entire problem 
At this, point he finds himself facing a very realistic 
project He must try to maintain a sugar normal 
state for a very sensitive patient •, he must plan to meet 
the metabolic requirements from day to dai , and above 
all, he must draw a blueprint for tlie uutntional needs 
of a growing cluld and youth in j'cars to come. In this 
planning for the future, he will need to evaluate the 
patient’s nutritional stale as of today. He must then 
ask himself, "Is this child of normal growth for hts 
years or is he in a state of undergrowth or over- 
growth? If not normal, what is the normal or optimal 


that are higher than his heretofore highest i allies 
and low values that are lower. All of this is discon- 
certing, and he may quit, munuunng to himself " A 
plague on all vour houses ’ On the other hand, he 
may decide to see it through all the way and conUmic 
from one authont}' to another, as I did, until I had 
reviewed fourteen of them* After that, I found myself 
in the hands of the Anthropogist, Anthropometnst, 
and the Mathematician, who proceeded to solve the 
problem with mathematical equations, the lull impli- 
cations of w'hich I did not understand I am quite 
sure also that he did not understand the medical im- 
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plications oC the ccinations. Because of all this, I have 
decided that it will be better if I change the title of 
my paper from “Normal Standards in the Treatment 
of’ Young Diabetics” to “A Search for Normal Stand- 
ards in the Treatment of Young Diabetics*’. 

For the purpose of this study I analysed fourteen 
of our well-known tables, the first four of which were 
based on measurements of 211.827 children of average 
normal health, at various ages, and out of these con- 
structed the following charts for the male and female. 
(Charts I and 11 attached.) So far as I can see, these 
values give us a true starting point for what is normal, 
and if ue allow a ten per cent variation above and 
below the midline. we are well within the normal zone. 
By plotting the patient’s age, height and weight rec- 
ords on the normal curves we can see immediately' 
whether our patient is taller or shortei', lighter or 
heavier than normal. Our chart reveals the lime at 
which growth is retarded or accelerated, the rate of 
grow’th and the ultimate growth attained. 

Calorics: If, by the use of these charts we have 
come to know' w'hat is the desired height or weight of 
a patient at a given age. then we may proceed to the 
next step. Plow many calories per day shall W'C give 
to our patient? Should one believe that this is a simple 
question, one need only to review' the various authori- 
ties on nutrition. Here again one will find that au- 
thorities differ. One w ill find that for a child of twelve, 
diets are being recommended w’hich vary from 1,200 
to 3,600 calories per day. It would seem that both 
cannot be right; nevertheless, one will find such au- 
thorities as Medical Research Council of England. 
New Plealth Society Report, London, National Re- 
search Council. U.S.A., League of Nations Bulletin. 
DuBois. Priscilla Y’hite, and others, each follow'ing 
standards quite different from tlie others. 

Protein: Then comes the question of protein allow- 
ance for the growing child. Here one finds the Na- 
tional Research Council. U.S.A., the League of Na- 
tions Committee on Nutrition, various individual w'ork- 
ers in France and in this country, recommending 
widely varying amounts of protein ; some of them at 
certain ages arc twice as great as others. One W'on- 
ders if .such widely differing values can be equally 
physiological or optimal, in health and in disease. 

If one reviews the experimental studies of various 
authorities on adult nutrition one finds that experi- 
ments over long periods of time reveal that an adult 
will maintain equally good health and performance on 
protein rations varying from 50 to 160 grams per day. 
One finds experimental proof in men living under 
controlled conditions on 25 grains of piotcin per day 
with vigorous daily exercise, even to climbing of moun- 
tains 14,000 feet above sea-level. There is good evi- 
dence that protein is as well metabolized in W'ann as 
in cold cliinate-s, and that a daily ration of 50. 100, or 
150 grams of protein is compatible with nonnal good 
health. 

At this point I wish to say that while all of this 
may be true for a man in full normal health, it need 
not be all true for the diabetic. We know that the liver 
of the diabetic is not nonnal and cantiot function 


normally. We know that a high protein diet requires 
a fully adequate water exchange, and tliat the capacity 
of the diabetic in that respect is not normal. We 
know that a high protein diet may be follow'ed by 
azotemia, and azotemia is present in ketosis and 
diabetic coma; anything conducive to accumulation 
of nitrogen products in the blood is bound to be 
harmful. We know' that the liver is the site for most 
of the pathologic physiology in diabetes and we, there- 
fore, infer that it is unwise to over-load that liver in 
any way. Because of these factors, W'c allow our dia- 
betic patients a moderate protein ration, one that is at 
the lower physiological levels. Such portions w'hen 
calculated, amount to about 15,% of the total daily 
caloric ailow'ance. 

Fat: One avoids excessive fat in the diet after 
allowing an adequate amount of milk sufficient to meet 
the normal requirements of growing youth and its 
needs for minerals and vitamins. Ever since 1924, we 
have been devotees of the higher carbohydrate diet. 
W'ith these concepts in mind w'c have constructed a 
table of diets to meet the above conditions. 

Adequate Diets: The diets in our plan obtain 50% 
of their calories from carbohydrate, 15% from protein 
and 35% from fat. Were it not for the desirability of 
giving rather large amounts of milk, we could get 

Table of Diets 


Maintenance Diet For Grozoiiiff Children (50% of 
Calorics from Carbohydrate, 15% from Pro- 
tein, 35% from Fat) 


AGE 

WEIGHT 

MAXIMUM DIET 
NORMALS 

Drily Allow-sncc 

MINIMUM DIET 
DIABETES 

Duly Allowance 

Year; 

Ltt. 

Kilos 

Calor- 

ies 

Carbo 

Hy. 

^ate 

Srams 

Pro. 

tpln 

Grams 

Fat 

Grams 

Calor- 

ies 

illTrbo. 

Hy. 

jdatc 

3rams 

Pro. 

3rams 

Fat 

Grams 

Vz 

15 

7 

700 

90 

30 

25 

600 

75 

25 

25 

I 

20 

9 

1000 

125 

40 

35 

800 

100 

30 

30 

2 

26 

10 

1100 

140 

45 

40 

880 

1 10 

35 

35 

3 

31 

14 

1200 

150 

50 

45 

960 

120 

40 

40 

4 

35 

16 

1300 

165 

50 

50 

1040 

130 

40 

40 

5 

38 

17 

1400 

175 

55 

55 

1120 

140 

45 

45 

6 

43 

19 

1500 

185 

55 

60 

1200 

150 

45 

50 

7 

50 

22 

1600 

200 

65 

60 

1280 

160 

50 

50 

8 

55 

25 

1700 

215 

65 

65 

1360 

170 

55 

55 

9 

61 

28 

1800 

225 

70 

70 

1440 

180 

55 

55 

10 

67 

30 

1900 

235 

70 

75 

1520 

190 

55 

60 

11 

75 

34 

2000 

250 

70 

80 

1600 

200 

65 

65 

12 

81 

37 

2100 

265 

SO 

80 

1680 

210 

65 

65 

13 

90 

40 

2200 

275 

85 

85 

1760 

220 

70 

70 

14 

103 

47 

2300 

285 

85 

90 

1840 

230 

70 

70 

15 

112 

50 

2400 

300 

90 

95 

1920 

240 

75 

75 

16 

126 

57 

2500 

315 

95 

95 

2000 

240 

80 

80 

17 

133 

60 

2600 

325 

100 

100 

2080 

240 

80 

90 

18 

138 

63 

2700 

340 

100 

105 

2160 

240 

85 

95 

19 

138 

63 

2800 

350 

100 

110 

2240 

240 

90 

100 

20 

139 

63 

2900 

365 

100 

115 

2320 

240 

95 

110 


1. After age 16, girls weigh 10% less than boys. 

2. Caloric values ot Diabetic diets are 20% below full normal 
diets; this may be increa.sed to full normal when clcsiniblc 

3. After age 15 when growth rate slows, Carbohydrate por- 
tions remain same, Fat may be increased. A lower fat diet 
may be attained by substituting 2 grams carbohvdratc for 
one gram fat in the daily diet 

4. Djcse diets obtain more calorics from Carbohydrate and 
Protein than from Fats. 

5. In these table.s fractions have been disregarded in favor of 
round , number.s. 
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along with less fat awl larger portions of carljoliydrale ; 
but milk is an ideal food for the growing period of life; 
it is physiological and it is palatable, and therefore it i« 
highly desirable, (Sec “Table of Diels’'.) 

ISO Diabetic Ciiildrcn; On the basis of our growth 
charfb atid what wc call adcrpiatc diet.s, we have re- 
cently analyzed the nutritional .status of 150 young 
dialtctic.s. Among thc.se we find that 25 were of nor- 
mal height ami weight for their years. On our chart 
we find their idnttcd lines, so to speak, right on the 
he.im. Fifty-.seveti were undei-sire in height and 
weight, and 5.5 were over-sire. On calctilating the 
values of the diets on which the normal-sized chiklrcn 
acre subsisting, we found that 9 had attained normal 
growth on a diet acinaily below our minimum adequate 
diet and 16 had ;i fully adequate diet. Of the .57 who 
Were nm!er-si?.e, 36 had ijecn .-■ithsisiing on a diet that 
was actually below what wc now consider adequate 
and the otlier 27 were on a maintenance diet. Of the 
a3 who. according lo our present standards, were over- 
size. 3}. had more than a full nonnal diet and 22 had 
even more than that, luxns dietb. Thus it hccome.s 
evident that where the diet was inadequate wc find 
ictardccl growth, where the diet waa excessive wc find 
overgrowth, and according to our evaluations, both of 
tiie.se are a\oidal)le in of the- cases. Onr studies 
also reveal that the over-growth group with their liixus 
diets required an average of 55 units of insulin daily, 
whereas tlic gronj) on more normal dict.s required only 
32 units per day. 

Thus, wc concinde that we can control the gtowth 
of the diahette child to a very large extent by .supply- 
ing a nonnal diet, by carefully avoiding inadequacie.s 
and excesses. W'e can accomplish this if wc have a 
plan and follow that plan. It is oui custom lo glance 
at the growth chart at every visit of the diabetic child 
and to see “whither we are going". • 

Atypical Cases; There arc, of course, cases which 
do not respond normally to adecinate diets. Onr ex- 
perience indicates that fault)' sugar control in diabetic 
children does not retard growth. I’oo many of our 
cliildren who disobey their diet restriction grow nor- 
mally and well. Not only did onr “bad boj’’ grow 
well and strong, but our ver)- best boy, our perfect 
patient, remains a diabetic dwarf. There are those who 
seem to attain full normal stature on diets which arc 
definitely below onr conception of normal values, and 
there arc those who have failed to grow regardless of 
high caloric diets, high protein, and' higli fat portions, 
additional vitamins and growth hormone.s ; nothing that 
we gave them has altered their immovable growth pat- 
tern. Along with these we have met with patients who 
.,had congenitally small pancreas, almost without the 
T.slands of Laugerhans and with almost no tissue for 
the manufacture of external secretions of the pancreas, 
and these remained dwarfed. 

The one thing which these studies brings out clearly 
is the absolute need for planned treatment in the care 
of the young diabetic. Anyone who would do less than 
that should not accept the responsibilit)- of treating the 
young diabetic patient. On the other hand, if one does 
follow a plan which constantly aims at the normal, he 


will he sure of his procedure and he will be rewarded 
by good results. 

Dr, Anderson: 

Doctor Barach’s paper will he submitted to the 
round-table panel on diabetes for discussion, I wish 
to fake this opportunity to introduce the other partici- 
pates on the evening program; Dr. J. 5\'cst Ulitcliell 
of Pittsburgh; Dr. Cecil Striker of Cincinnati; Dr. 
Seale Harris of Birmingham, Alabama; Dr. Howard 
J'. Root of Boston; Dr, Kdw'nrd S. Dillon of Phila- 
delphia. 

Before embarking on the discussion it gives me 
great pleasure to introduce to you a life-long friend 
of the late Major Sir Frederick G. Banting, Dr. 
Frederick IBpwell of Toronto, who lias graced this 
meeting by his presence. 

Doctor Milchfcil, will you kindly open the discussion? 
Dr, MUchdl: 

Firil 1 slioiiM like to’eN-prcfS my appreciation of the inrita- 
tinn to come here to the mcctinc; of tiic Xkw York Diabetes 
Association. It is indeed a great honor. To attempt satis- 
facorily to di'CiHS this paper of a coIIeaKiie with whom I hare 
woikcd for the last fifteen years, h very difficult. I know 
that in the prcpar.ation of this paper and charts, Dr. Barach 
almost caused a number of psj chosen on the staff, I hope 
Ih.at file audience will ask a ereat many que-tions as these 
graphs represent a prediction chart of what we may expect 
tlicsc children to do under guidance. Wc haven’t tried these 
airvcs long enough to know it they will tell us about the 
development of the diabetic dwarf. We haven’t foilovvcd them 
long enough to know if wc can back up any of the individual 
causes for altered height and weight. They arc so logical 
that we may hope th.it we liare here the way to predict the 
course of derclopmcnt in tliese children, a \ery important 
thing to be able to do. Wc hope somebody trill ask questions 
about essential amino aeids, fatty acids, the iiifiucnco of vita- 
mins on growth, and so on, because these arc problems rvhich 
wc mii-t soKc in our every-d,ay therapy of the diabetic child 
rvho is most of the time a very nice person but a little hard 
therapeutically to get along rrith. 

Dr. Slrilccr : 

I should like to continue the discussion in rierv of tiie fact 
that one of the questions given to me rr-as: "To rvhat extent 
do you permit glycosuria in iuvenile dialtcltcs?’ 

I * think that this problem should be discussed from trro 
angles: 1) What are our criteria for the general rvclfarc of 
the child? and 2) What do wc understand by dietary control? 

In the first instance rvhen one sees these diabetic children 
over a period of fifteen or twenty years and sees them grow, 
have normal bone development, and, in spite of this, have 
persistent glycosuria, one must define what he means bj nor- 
mal criteria. I assume that the main criterion is normal de- 
velopment, irrespcctiie of absence or presence of glycosuria. 

I think the tendency should be to minimize glycosuria. I do 
not mean that we should not make examinations of the urine 
and blood, hut I should like to ask, other things being equal, 
where there is no dehydration, no acetonuria. and no deficiency 
in bone dcieiopmcnt, and where wc have good body develop- 
ment, what eke do we need? 

This opinion is fortified by the all too many unfortunate 
c.xperienccs we hate had when wc try to keep these children 
complctclv aglvcosuric. When one repeatedly sees insulin re- 
actions and when one has frequently to resort to glucose intra- 
venously, I think that one at least should be open to the sug- ' 
gestion that aglycosiiria is either ill-advised or impossible. 

In the second instance in regard to the question of dietary 
control. I wish to say that as a member of a sub-committee 
of the Mational Research Council which considered diabetes 
in regard to food-rationing, I attempted to set np a "dietary 
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>ardstick” for diabetics in order to establish their right for 
ectra food rations. In a rather detailed survey from men wlio 
are interested in diabetes, we got some very wide ranges of 
what was considered a proper diet for the diabetic. Tliese 
figures range from one hundred to three hundred grams of 
carbohydrates, from sixty to one hundred and ten grams of 
protein, and from thirty to one hundred and seventy-five grams 
of fat. Under these circumstance, s, I ask myself and you, what 
type of definition will cover adequate control of diabetes? In 
view of the wide variation in the diets used, it seems illogical 
to interpret our results only on urine-sugar and blood-sugar 
determinations. The question is still wide open and I feel 
that we should have at this time only a fluid concept of the 
standards to be used. 

Dr, Root; 

We recently had at the Deaconness Hospital a young man. 
aged 36 years, who arrived feeling that his usefulness in life 
was about to terminate. He had had extremely severe pain 
in his legs and in other parts of his body— neuritis of such a 
character that he was confined most of the time to bed. He 
finally learned that it made a diffcicnce whether with a diet 
of 150 grams of carbohydrate he passed 150 grams in Itis 
urine. He had been treated in an excellent diabetes clinic, 
but over a period of five years of careful observation, he had 
not learned that it made any difference in his nutrition whether 
the urine contained 150 or 15 grams of glucose. 

No sane diabetes specialist really thinks that the control of 
the diabetic depends solely on tlie presence or absence of 
glycosuria. Dr. Tolstoi certainly knows this perfectly well. 
We all know tliat it makes a big difference whether the dia- 
betic patient e-xcretes SO or 100 percent of his carbohydrate 
intaka The control or diabetes means die maintenance of 
such a balance between the proper diet and insulin received 
by injection (as well as that secreted by his own pancreas) so 
that the good is gotten out of the diet consumed and the person 
is properly nourished. When tliese conditions arc met, the 
Wood sugar varies within a nounal range. 

With regard to the pancreas: some time ago I analyzed 
the weight of tlic pancreas in relation to the weights of othei 
organs of the body. As you all know, when iiatieiits have an 
over-active pituitary and develop acrtimegaly, there is an in- 
crease ill size of all of the organs of the body and also of the 
pancreas. In Siiiimond's disease, on the other hand, the 
pancreas is undersized. If the patient has a small pancreas 
and a small liver and heart, then it is a fair general assump- 
tion that there has been a hypo-active pituitaiy. 

Dr, Lukens of Philadelphia was inteiestcd in this problem 
and analyzed the data. Wc are now working on a large series, 
and there is rather good evidence tlial sonic connection c.xists 
between the pituitary gland and an e.xtraordinarily small pan- 
creas, It may be an inherited deficiency that prevents the 
normal growth of the pancreas. We all have seen cases where 
an extraordinarily small pancreas is present and where usually 
there have been rather peculiar features about the growth in 
childhood or about the diabetes in adult liic. 

Dr. Anderson: 

I note the presence of Dr. Edward Tolstoi in the audience. 
Since bis name has been mentioned, I shall yield to the temp- 
tation to call him to the platform 

Dr. Tolstoi: 

I am very happy to leain that Dr. Root does not pay too 
much attention to glycosuria when using protamine insulin. 
This is vco' gratifjdng, as it represents a cliangc of viewpoint, 
for I know that over man) years lie was insistent on sugar- 
free urine. If wc concur on this paiTiciilar point, we really 
aren’t very far apart. Now as to criteria for good control, 
mine have been: normal growth and development, normal 
physical and mental activity, and ability to “carry on". If a 
patient can attain all of these, even tliougb he c.xcrelcs some 
sugar, I vlon’t worry too much about the ghcosuria so long 
as he has no svmiploms of diabetes, sticii as thirst, hunger, 
polyuria, etc. He may c.xcretc -10 to 50 grams of glucose in 
1,500 cc. of urine during a tw'eiity-four hour period and carrv 


on a perfectly useful life. That he may get along well for a 
period of years we have observed since tlie introduction of 
protamine insulin. I have some patients w'lio do just that. 
When you see many patients of this type, you cannot help 
but be impressed. 

I was particularly attracted to Dr. Barach’s chart of tlic 
“bad boy” who, in spite of a continuous glycosuria for nearly 
six years with occasional ketosis, grew" and developed in nor- 
mal fashion. 

Dr. Joslin’s teachings have been the “bible of diabetes” for 
most of us. However, with the introduction of new techniques, 
new' facts reveal themselves. These at times necessitate the 
revision of a viewpoint, and when certain truths are estab- 
lished, one cannot help but accept them. As a scientist I am 
bound to accept the facts as I find them. 

Dr. Anderson: 

Doctor Tolstoi’s views have been tlie subject of polemics 
before New York audiences in the past. I shall entertain at 
this time one of you gentlemen who u'ould moderate in this 
question or champion a mid-way course. 

Dr. Dillon: 

Hr. Chairman, I had not e.xpectcd you to cal! on me as a 
dissenter. But as a matter of fact, I do disagree very .strongly 
with some things which ha%c just been said. 

In regard to whether or not it is good therapy to have 
sugar in the urine of patients whom wc are treating for dia- 
betes, let me make it clear at once that I am not talking 
about insulin-sensitive patients. The blood sugar level of these 
patients often makes very large and rapid changes, up and 
down, or down and up, in only a few hours, and it is, in 
these patients, impossible to keep the blood sugar level at all 
times aiiove the hypoglycemic shock level or below the renal 
threshold. Wc have to be satisfied to keep the whole twentj'- 
four hour blood sugar pattern at a higher level m order to 
avoid dips into shock levels. .A.s has alrcadv been pointed out 
this evening, frequent severe shocks are harmful, most un- 
pleasant for the patient, his family, and his attending phvsician, 
and must be avoided. But in these insulin-scnsitive patients, 
it is impossible to avoid shocks and at the same time prevent 
die blood sugar level from making excursions above tlie renal 
tbreshoid. which, of comse, results in glycosuria The amount 
of sugar in the twenty-four hour specimen may be quite large. 
I prefer to regard this glycosuria as something which wc can- 
not avoid — the lesser of two evils. I do not like to regard 
this glycosuria as something which is desirable or as a badge 
of good treatment, for die reason that doctors and patients 
alike soon come to regard glycosuria as something which is 
desirable for all diabetics. 

For anyone who is treating large numbers of diabetics, these 
insulin-sensitive patients constitute a considerable proportion 
of his patients. They are difficult to control and tend to 
gravitate to the specialist. However, they do not constitute 
a large proportion of the total number of diabetics encoun- 
tered. For the physician who understands the principles of 
diet and who is familiar with the actions of regular insulin 
.and protamine zinc insulin, it is usually not a difficult task 
to keep the urine of the vast majority of diabetics free from 
.sugar and at the same time av'oid hypoglycemic shock. 

I am well aware that there are careful and reliable physi- 
cians who pay little allention to the presence or absence of 
glycosviria and wiiosc patients seem to be maintained in good 
condition over long periods of time. You will note, however, 
tliat these doctors always .state that the glycosuria' is harm- 
"'f' I'as no polyuria, polydipsia, or pohplingia, 

“if his weight and strength remain good, “if” he lias no 
ketonuria, “if” the amount of sugar in the urine docs not 
c.xceed a certain quantity per twenty-four hours, etc. With 
regard to the last criterion, the patient’s Benedict tests done 
at home by these patients are likely to be red whether tlic 
twenty-four hour specimen contains twenty grams of glucose 
or one hundred and twenty grams, .and so home tests stand 
ot little value. If for all of the alvove “ifs” this “if 
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I.s'c \\''ar(1fn at .rohii- ffojikins rcportotl -Ua lyiscs rceortfeil 
a-i hypcrinsttltnism ami alxint iwcnlv-inc jicrstni of ths-m h.a<! 
Ill) sympto!))? 'A))atsDs*vi;r. Sowi' l).a<i no more tf)a!) one ssnaftl 
j;cl with at) over-dosL" of in-i)!))). On givinp an osrr-ilosy of 
rns))!))) or when spotitancons hyiKiftlyccinia t>cssirs. -nnie pa- 
tiuits will hrs‘ 0 )m- ticlirions and psychnt)r — o!))c will have 
eonvnlsions : others even with very low hlood sttstar n)ay base 
no symptoms wh.atsocvcr. The qneslio)) is smtirdy a rclaiiic 
o))s'. \Vith regard to criler)a. the dia£t))Osis sU'pends to -onts- 
cxleJtt on the typo of di'tmh.ancc .A))d the patholoi-y as well 
.as its severity. Consider tbs' adenonta of the islet cell • The 
best piece of work ))) this resiwct i' by Whipple oi Xcw York 
City. I b.ave found tf)at son)e easc^ of epilepsy arc crronoiisjy 
diattnoscd and are really cases of siio)]ta))Coi)s hypoiitycemia. 

I have studied certain casci of epilepsy. I have oi)crated on 
patients suspected of bavi))p ade))on)a, patients with .a Wood 
sugar of below dO n)gni«. percent. One .should also cotisidci as 
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tne tm-.tl. A very ("msiikra'ile ntimber of p-itimu I Invr seen 
did rut !).ive hy;)'>{;kcrn)i'< on a tbree-hour curve but devdop-d 
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snee test ). tiMci-ary if one i- (o mnbr an .ccuralc dbgnods 
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^^Thcrc^ w.as p, patiipt in Aavanuah—tbey siufbcfj her at Duke 
s-.-iiic'-.ny a!.d had mok gluctuc tests, nu-y had femd tier 
fii n. pnirt;cr.Jk normal and yet die cmlhmed m have coma 
attv I.s at ttfen). fti-'i proved to h.ive an adensmu of the ron- 
rrcsn, Oi'r n-.uii !-ol depend on one or tnvs or three Wood sugar 
rury. 1, One has to eoniMfr the rpj'.fti'in of sjrnptoms of the 
jyktit. Om- niakci a correct ilragnosis only after itarcful ‘tudv 
O' {ii- paii'mt. 

Wish rtmard tt> th- sjtji.siian of atloca:!: 1 a.m frrmk to say 
that I kuaw \yry little .aljciut it. .loslin h.n already furintcd out 
that with jl you pej ik-truclion of the Itlct edk o: the p.an- 
CTMs. This is an oh-enaliDi) which has 3 great deal of im- 


Isjrtoticc. It nay If that it the proper dotage could be found, 
roe Ciiuhl sak'k rs-lucc the S'crctio)! of th<- Islits I ilto't If- 
hevc we should go i);to siich lher:i;s;;ttk ocperimtiitatiiin un- 
less vc are erep.irrrj to make very ih.jroueh studies boforc- 
hand ! ihink ih.if aUnxa.n U cap.able of .a great deal cf harm 
unless handU-'J With cvircme rare. 


Dr, AtrifriJon' 

It s tor ikmt, will you ptita'e tllsrujs the n-e of giuro'c by 
veb) iu tf't tr«i!n-i-it of diabetic comar 

i,V. Ak'c.'.- 

Tliis p<r*"-h!evi t’s r.f't shtiple ry>r is ii t!,ic'>r:)n)ur’. The proitis- 
ruoiis Use «i glmaim in dtahetic coD'a :< a practice ubtrh is 
entthn; off m.aity lives rip.bt now. T am grateful to Ilr. Beard- 
wurfxl "wh I Sias shown that [lird>ttk fma and acidostj arc still 
a tu.ijrir came i,( iJiaSttic tkati)'. We hear the remark tK-ca'ion- 
iilly ms.vfe; *'2 h.ncn'i ft’-t a d).tkctic death from coma in 
vta's.’’ Such a rcuntk ).s uwtally made by .i prr-on who hasn't 
seaichvd the record- of b)- hospital .\clit.iny in the htst few 
miu'.hv we have bcvu accmt'-u’atmg a few ea‘es in whi:!) tinr- 
tors fiavt ttsked the fptestmu • "Why ditl this p.it)ent die' f 
gave lihti nlucps? on adniisston wlicn he had conn and yet hc 

rfieil " 

There ate three ‘ hicks” in tfi.ibetic cema : 1 1 .a lack of iu- 
sulin: d) .1 hrk of caiK.hvydrate ovidation (Since the pitfcnt 
in di.ibctic co'iv.1 tkriv cs his calories frotn fat. sine gets e,v- 
ccssue 1, 01000 f-v'lv fosuiatiou. I ; and d.t a lack of vvate'r and 
sth. 

Lack Ilf irisii'in i- liic mext i'nporta’it. Therefore, adcs^iiatc 
insulin do-Sge is' the priiiiary jco'ilem. What in-ulin dosage is 
t-cetled is the tirsl (luction. The di.agiiosis oi diabetic conia 
rm-i-ius tint ;t Rcrmiue cmcrKiticy eAu'-ls and uiihs- proper in- 
suliii tfc.itment is b«wm immediately, the puieut may rapidly 
j>mgrc-s m .a srvv hours iiilo a state where irrcvcr-ili’e changis- 
have occtirrctl. Two iinieiriam fact* about in-ulin arc for- 
gotten in treating coma. First is that there is marked aifulin 
rcsist.anoe so that a do-c of HiO unit- may give only the effect 
which you expect to see with 25 miits in a Jicrson not in coma. 
St-cond. the law o: dimini-hing rtlurns applies to insulin; that 
is, with the first luO units you may only get SO units of an- 
ticipated effect, and 'O on If the jiaticnt really needs 500 
units ami does not get it fiir ten or twelve iiour.s, an opportunify 
is tost. 

Worst of all, doctors fail to realize that glucose neutralizes 
the .-ictiun of insulin, ti a patient has a low blood sugar due to 
.an over-dose oi insulin or if he has .a liypoglj cemic shock due to 
treatnisnt oi schizophrenia with uisttliii, the one eilective 
remedy to covmtcract such effect of the insulin is the admin- 
istration oi glucose. When one givc.s glucose to a p.iticnt in 
di.al)etic coma, one prevents llie action of, insulin in lowering 
the sugar oi tlic blond and one may thereby greatly increase the 
amomit of insulin which Uie patient will ultimately need for 
recovery. The giving of glucose raises the blood su.gar, in- 
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crease;, polyuria and dehydration. In two rases recently seen 
by me death re^uUed because insulm was given "too little and 
too late.!' In one, a child of fourteen ycar.s, Karo corn syrup 
w:is given bv stomach tube and glucose solution was injected 
by vein to the amount of iSO grams. At the same time the 
doctor ordered only 30 units of insulin cyciy two hours. The 
patient never became sugai-iree. Diacetic acid never disap- 
peared fioin the urine. The child died when he might easily 
have recot ered if no glucose had been given at the outset of 
treatment and if a moderate dose of 100 to 150 units of insulin 
had been given immediately. 

In the early mild case of ketosis, the harmful effects of 
glucose are concsuileil by the beneficial effects of insulin. The 
moderately se\crc case of coma may be transformed into a 
severe one by the use of glucose and tlie insulin icquiremcnt 
thereby greatiy increased. In the far advanced case of coma, 
the administration of glucose solution will bring on the termin- 
al anuria with resulting death. 

D/. Bcardii'ood: 

I am not on the panel, however, I should like to say a few 
words about tlie use of glucose in diabetic acidosis. 

Bv implictition. the slides presented by Dr. Root, seem to 
shovv that the patients wcie killed by the use of intravenous 
glucose. I feel that this is not Doctor Root’s intention and 
certainly ha-, not heeti our experience. It is obvious that glucose 
should, not he giv en in too large doses and that adequate in- 
suliii should be given at the same time. It has been our custom 
to give a smaTt dose of glucose after an adequate preliininarj 
dose of insulin. 

We have seen some patients who died as a result of excessive 
insulin dovage and insufficioul carbohydrate. I must agree with 
Doctor Root that the early and e.xccssivc use of glucose is 
contra-indicated, but 1 cannot agice with him that judiciously 
used glucose with sodium lactate and other methods of therapv 
arc not of gveat u^e in the treatment of diabetic acidosis. 

Dr. Anderson; 

It would seem ihat the use of glucose by vein in diabetic 
coma would depend much on the time element. In the early 
stages when inmlin function is at a low level its use would 
appear to be futile and detrimental, if only because of promot- 
ing further harmful diuresis and electrolyte loss, whereas aftei 
insulin function has been established, its employment might 
easily forestall land-slide insulin cftect and hypoglv comic xhock. 

Dr. .bidet son: 

Doctor Dillon, what is your altitude toward the treatment 
of diabetics who run high blood sugar with high renal threshold 
of hyperglycemia without glycosui ia ? 

Dr. Dillon: 

Normal individuals vary widely in regard to tlie height of the 
blood sugar level necessary for the appearance of glycosuria. 
Diabetics shovv this same variation, but in addition, diabetics 
tend as a whole to have higher renal thresholds than do non-dia- 
betics. Renal thresholds in diabetics above 200 are rather 
common. ^ These deviated icnal tbicsholds usually occur in 
older patients, and arteriosclerosis, Jiypcrtcnsion, or chronic 
nephritis, are often present also. 

The question immediately arises as to whether we can safely 
disregard a moderate hyperglycemia if there is no glycosuria. 
Sliould a patient who is taking no insulin be advised to take 
insulin. Or if he is already on insviliu, should tlie amount of in- 
sulin be increased until the blood sugar is reduced to a lower 
level? If there is no sugar in the urine, it is highly improbable 
that the patient will have any immediate ill-effects from the 
-high Wood sugar. In fact, he is likely to be. feeling fine. From 
the long-range point of view, as I mentioned earlier tliis eve- 
ning, 1 tliink there are two veo’ good reasons why we can- 
not entirely disregard the high blood sugar, in spite of agly- 
cosuria. The first reason is that the patient’s tolerance tends 
to grow worse. Just as heart patients in whom the myocardial 
reserve is poor must have rest, so in diabetes one of our 
cardinal principles of treatment should be to rest the Islets. 
Presumably the Islets are working to maximum capacity so 


long as the blood .sugar level is much above normal. Whether 
this is good theory or not, it is a matter of common experiaice 
that if, the blood sugar level is allowed to remain persistently 
liigh, the amount of insulin required to prevent a still higher 
rise of blood sugar tends to increase. Likewise, after the blood 
sugar level has been reduced fiom a higher to a lower or more 
nearly normal level and maintained at the new level for a few 
daj-s or weeks, then it is frequently necessary to reduce the 
daily maintenance amount of insulin to a new and lower 
amount, lest hypoglycemia will result. Piesumably, under these 
circuinstances, there has been some recovery of function of the 
Islets. 

The second reason for paying attention to high blood sugar 
is that I fear aitciiosclciosis. I do not know whether hyper- 
glycemia without glycosuria tends to create the necessary con- 
ditions for the development of aiteriosclerosis. I do know tliat 
I have seen a great many leg-amputations because of gangrene, 
and tliat nearly always tliese patients have given one of the 
following three histories: 1) they did not know they had 
diabetes until the onset of gangrene; 2) they had known for 
years that they liad diabetes and had received good medical 
advice, but had not followed it; 3) they had been told years 
ago that they had sugar in the urine, but had not been ad- 
vised that there was anything serious about that, and had sim- 
])ly been told not to eat “any sugai , pastry, bread, potatoes, etc.” 

Our standards of treatment should be high. We should aim 
to make our diabetic patients as nearly like normal people as 
vve can, and we should not condone departures from normal — 
in this instance, hv perglycemia, unless in our efforts to correct 
one departure from normal, vve create another less desirable 
one — hypoglycemia. 

Dr. Anderson; 

The lateness of the hour obliges ns to leave many questions 
unanswered. On behalf of the New Yoik Diabetes Association, 
I should like to thank our guest speakers for their contributions 
to this evening’s program, the success of which is attested by 
the interest of this large audience. Before adjourning, may I 
ask one last question of Doctor Joslin? Is the old a.xiom tine 
that diabetics resist infection and heal wounds poorly; if so, 
what is your explanation for this? 

Di. Joslin; 

To this question, I can answer yes — the old axiom is true. 
-V surgeon would say no. He would, however, be more cautions 
about the diabetic than the non-diabetic. Tuberculosis is more 
common in the diabetic than in non-diabetics. Skin lesions are 
more common with diabetes. In the early daj s it was said that 
every diabetic (tliis was, of cour.se, long before insulin) with 
pneumonia would die. I icmcmber how haul I tried to show 
that this slatcnicnt was not true. On the other hand, Dr. 
Gcyelin pointed out that the diabetes after an infection is not 
necessarily woise than before it. 

The discoverj- of insulin bioiiglu this point out still more 
strongly. Infection makes diabetes worse. During the re- 
cently prevalent infection, iiiflueni'a, I have been seeing patients 
who became much worse, but vvitli an extra dose of insulin did 
vvell. We should remember in all tliis talk about infection in 
diabetes that now we treat diabetics with insulin and in treating 
them thus, the diabetic becomes an almost normal individual. 
I like to think of it this w’ay. Yon take a severe uncontrolled 
diabetic and have him exercise violently and his blood sugar 
will go right up. Then have him under adequate insulin and 
give him exercise and he will respond like a mild diabetic or 
a normal individual. So it is witli infection. Have your diabetics 
vvell controlled with insulin, for it is when they are caught 
unexpectedly they get into trouble. Why is tlie diabetic sus- 
ceptible to infection? Is there less insulin? Are tlie pituitary 
and thyroid over-stimulated? Or is it due to lessened glycogen 
deposition in the liver? Dr. Mosenthal brought out tlie fact tliat 
during infections in uncontrolled diabetes deliydration and 
acidosis all complicate tlie situation. During an infection also 
the metabolism is^ raised and this is harmful. In infections in 
tlie_ lower extremities arteriosclerosis is important in the dia- 
betic. The picture, therefore, is quite a complicated one. 
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Observations on the Possible Pathogenicity of Paracolon Bacilli as Incifanls 
of Diarrheal Diseases in Infants and Children 

By 
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at)if 
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T IJK pamcolon bncilti arc :unong iho^e inicroorgan- 
whose pathtigcnichy to rtiati still remains tii 
doubt. This group of bacteria has been studied since 
■'A'ifial anti Xoiiccourt^ in 1897 tlcscribetl as paracolon 
bacillus a siow lacto'se-fcnnentiug strain isolated from 
a patient with gastro'cmcritis. However, only recently 
were systematic imenigations nndertaken pertaining 
to the hiochemical characteris-iics atid antigenic striic- 
liirc of thcfC organi<;ms as well as to their relationship 
to other species and genera. In .spite of these studies, 
various authors still dificr in their opinion regarding 
the exact definition and classification of paracolon 
bacilli. Sandiford^ tor instance, considers as para- 
colon bacilli organisms v.’hicli fail to fcrnietit lactose 
or fernjent this substrate atypirally. Topley and Wil- 
son^. on the other hand, in their outstanding text- 
hook, “Principles of Bacteriology and Immunity", 
state that non-lactose-fcrmeming gram-negative hacilli 
should not be inchulcd in the paracolon group. Ac- 
cording to Stuart, \\'!icclcr, Rustigian. and Ziminer- 
tnan*, the j)iiracolnn bacillus group includes gram- 
negative bacilli which fail to ferment lactosc or ferment 
it at}-pically. The paracolon bacilli, according to tbe-e 
authors, may be divided into three groups, namely (1) 
the paracolon Aerabacfcr, (2) the paracolon Escher- 
ichia, and (3) paracolon intennecliate,s. .An excellent 
review on coliform liacteria was inil)li.shecl recentlv bv 
Parr'. 

Between May IS and December 31, 1943 paracolon 
iiacilH were isolated from the feces of 49 inumts and 
children. -An attempt has been made here to correlate 
as far a,s possible the presence of these organisms in 
the intestinal tract and the disease of the patients. The 
results of these studies are herewith presented. 

The methods used in the isolation of enteric, aero- 
bic, gram-negative bacilli has been described else- 
where®. It suffice.s to mention here that the fccc-s 
were ailturcd on Endo, MacConkey. SS (Shigella- 
Salmonella), and DC (desoxycholatc-citrate ) agar, as 
well as in the enriching fluid of Bangxang and Eliot*. 
After 24 hours incubation at 37° C. subcultures were 
made from the enriching fluid on Endo or MacConkey 
agar. Colonies which failed to ferment lactose within 
24 hours at 37°C. on any of these solid culture media 
were fished and studied biochemically. It was shown' 
'that both SS and DC agar allowed the isolation of 
paracolon hacilli from a greater number of stool speci- 

r/oro ihe Children's Hospital and the Department of Baaerioloey and 
ImmunoloEV. University of Buffalo, School of Medicine, Buffalo, Ne«’ 
''Tort. 

* Part of an investigation on entenc disease supported by the Staticr 
Trust. 
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iiK’iis thiit <JtcI l^ndo and MacConKc\ agar. Hnnchin^ 
fluid proved to be somewhat Jess efficacious for this 
purpose tlvdii SS and DC agar, but was better than 
Endo and AlacConkey agar. The ■vast majority of 
btrains isolated from patients failed to produce acid or 
acid and gas from lactose even when tlie incubation 
I>eriod was c.xlcuded over a period of three weeks. 
Only a few* strains fermented lactosc .riowly. All strains 
pr<)duccd acid and gas from glucose. .Anaerogenic 
.strains arc not inchulcd in thiv 'eric-s. 

Thf 49 patients w>hosc clinical and bacteriological 
data are prc=ented m this communication may best be 
eltvided into three groups. The first group is com- 
pri-ecl of 39 cases suffering from diarrhea and har- 
boring paracolon bacilli in the intestinal tract. Tiie 
second group incKides 6 patients without evidence, 
hut with history of diarrheal disease. Four patients 
without evidence or history of diarrhea make up the 
third group. From all these patients paracolon bacilli 
were recovered. The pertinent data with respect to 
age, clinical diagnosis, and outcome of the illne.ss arc 
btimnrarizcd in Tables 1 to 4 

Of the 39 patients with diarrheal di.scasc 25 did not 
carry in the intestinal tract any pathogenic or poten- 
tially pathogenic enteric hacilli other than members of 
the paracolon group tTahle 1 )■ In the remaining 14 
cases, aside from paracolon bacilli, enteric microorgan- 
isms such as jiaratypiioid or dyscnteiy- bacilli were also 
recovered from the feces (Table 2) 

Tw 0 of the 25 cases presented in Table I died. The 
others recovered from the diarrheal disease. The post- 
mortem examination in one of the fatal cases revealed 
the presence of enteritis. Permission for autopsy was 
not obtained in the other. 

Tlic age distribution of these 25 patients with diar- 
rheal disease is of considerable interest: Twehe were 
less than 3 months old ; seven ranged in age betw een 
3 and 6 months,’ three w’ere between 6 inontlis and 1 
year old; one between 1 and 2 years; and only two 
above 2 years. It is evident, therefore, that the ma- 
joritj’ of these patients with diarrheal disease carrj’ing 
paracolon bacilli in the intestinal tract were infants 
In order to evaluate as far as possible the cause of 
the diarrheal disease it was considered nccessarj' to 
determine how many of the patients in this group 
suffered from primary diarrhea and how many from 
diarrhea secondary to, or associated wdth, other ill- 
nesses. It was found tliat only 6 of the 25 patients 
were admitted solely because of the diarrheal disease. 
The other 19 patients suffered from other diseases, 
such as upper respiratory infection, otitis media, per- 
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Uissis, septicemia, impetigo. These cases, therefore, 
may be regarded as suRering from parenteral diarrhea. 
A few patients presented no evidence of infections out- 
side tiie intestinal tract (congenital malformations, 
convulsions of unknown etiologr'). The question as to 
whc-ther or not paracolon liacilli can be considered as 
incitant.s of the primary or secondary diarrheal disease 
will he discussed. 

Fourteen patients suffering from diarrlieal disease 
harbored, aside from the paracolon bacilli, pathogenic 
or potentiallv pathogenic enteric microorganisms in the 
intestinal tract (Table 2). One of the patients died; 
the remaining 13 of the group recovered from the 
diarrheal disease. The post-mortem examination of 


DISCUSSION 

The role played by paracolon bacilli in diarrheal dis- 
ease remains obscure. Some authors believe that these 
organisms are potentially pathogenic and may be re- 
sponsible for the mild gastroenteritis. Stuart, Wheeler, 
Ivustigian, and Zimmerman^ made several observa- 
tions which lend support to this opinion. These in- 
vestigators reported that in an outbreak of gastro- 
enteritis in an institution the same type of paracolon 
bacillus could almost always be isolated from both pa- 
tients and the food-handlers. In smaller outbreaks of 
this disease usually only one type of paracolon bacillus 
was found. It is also noteworthy that in the experi- 
ence of Sttiart and his associates^ paracolon bacilli 


Tabic 1 

Paracolon haciUus in jcccs oj patients tcitli diarrheal disease 


.VflIHC 1 

i 

Age j 

Od.cr polcntially 
paihageme 
vucroorganiwi 

Clinicol dtagtwsis 

1 

[ Otilcoine 

T. L- 
L- 
c s. 

S H. 

IS chns ! 

5 niontli<t i 

3 month"! 

5 months 


Diarrhea; coiifrcnital malfonnations 1 

Died 


Upper respiratory infection; parenteral diarrhea j 
Diarrhea 

Parenteral diarrhea ; otitis media upper respiratory 

infection 1 

Improved 

Improved 

Improved 

\r B. 

/ weeks 

i 

Upper respiratorv infection ; acute enterocolitis 

Improved 

L L. 

14 months 

1 

Diarrhea 

Improved 

M. 

7 w ccks 

1 

Pertussis; diarrhea 

Improved 

R M. , 

C. J. 

4 montli' 

5 montlis 


Upper lespiratory infection; parenteral diarrhea 
Uppet respiratory infection ; otitis media : diarrhea 

Improved 

1 Improved 

E. H. 

E.C. i 

9 months 

4H years 

! 

1 1 

Pharyngitis; malnutrition 

Pneumococcal septicemia -l peritonitis; 
nepliriti^ or nephrosis 

1 Improved 

1 Died 

1 

D. R ! 

1 1 month 

1 

hissure of anus ('") 

1 Unimproved 

J. L. 1 

W. S. ^ 

1 2 months 

months 

J 

? • • 

Diarrliea 

Diarrhea 

' Improved 

' Improved 

s. s. 

t> sears 

! - • 

.\iutc cnterocoliti". , convulsions ; upper respiratory 
infection; mild dclndiation 

1 Improved 

E. D. 

6 months 

\ 

Otitis media, diarrhea 

j Improved 

C. E. 

3 months 

f 

1 • 

Congenital timbiiical hernia , upjier respiratory 
infection 

1 Improved 

B. S. 

R. S. 

15 days 

6 weeks 

i - 

Malnutrition 

Upper respiratory infection; diarrhea 

1 Unimproved 
Improved 

L A. 

6 months 


Otitis medi.i, dial rhea; rat-bite 

Improved 

G. T. 

S months 


Upper respiratory infection; diarrhea 

1 Improved 

C. B. 

8 months 

{ 

Upper respiratorv infection, oUtis media 

I Improved 

J. B. 

1 month 

1 

j .^cute enterocolitis 

I Improved 

M. D. 

3 months 

! 

Acute enterocolitis 

j Improved 

G.H. 

3 months 

1 

i 

1 Encephalopathy with convulsions 

1 Unimproved 


the fatal case revealed acute liemorrhagic colitis, local- 
ized peritonitis, and marasmus. The age distribution 
of these 14 patients was as follows : Six were infants 
less than 3 months old; three ranged in age between 
3 and 6 months; one was between 6 months and 1 
year ; three between 1 year and 2 years ; and only one 
above 2 years of age. In S of these 14 cases the diar- 
rheal disease can be adequately explained by the pres- 
ence of recognized pathogens; Shigella paradysenteriae 
(Flexner dysentery bacillus) was present in 5 cases. 
Shigella rastellaniij Salinouclla typhi murium, and 
Salmonella thompsou in one patient each. In the re- 
maining 6 cases, aside from paracolon bacilli, either 
Proteus vulgaris or Proteus morganii type I was re- 
covered from the feces. Since the pathogenic signifi- 
cance of these microorganisms is not yet definitel}' 
established the cause of the diarrheal disease remains 
in doubt. 


were frequently present in almost pure culture and 
that a parallelism existed between the presence of these 
organisms and the clinical symptoms and signs. Finally, 
these atithors reported that 4 out of 6 persons working 
with these strains contracted the infection. On the 
other hand, Sandiford- is of the opinion that the 
presence of paracolon bacilli in the stool is most prob- 
abl}' witliout etiological significance. His investiga- 
tions were carried out in Egv'pt. The cases reported 
in this communication have been presented to add to 
the literature on the possible pathogenic significance of 
paracolon bacilli. 

Any attempt to prove or disprove the pathogenicity 
of these microorganisms is confronted witli three main 
difficulties. Firstl}', without any doubt, paracolon 
bacilli are encountered in persons without evddence 
or history of diarrheal disease. Four such cases have 
been observed at tins hospital during the period of this 
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study. ' Secondly, the presence of these organisms in 
the feces in persons wtli diarrheal disease does not 
constitute adequate evidence of their pathogenicitv. It 
is interesting to note that paracolon hacilH are 'more 
treqiientl}' encountered in the stools of patients with 
diarrheal disease than in those obtained from healthy 
individuals. In the experience of Sandiford- para- 
colon bacilli were present in of stools sent for 

e.xamination for dysentery and in only 8.6% of normal 
stools. The difference in the incidence of these organ- 
isms may indicate cither that paracolon bacilli play a 
primar}' or secondary role in diarrheal disease or that 
they occur as saprophytes more frequently or in greater 
number in patients with enteric infections caused by 
odier incitants than in normal individuals. In the series 


the possible pathogenic significance of these organisms. 
Only then will it be possible to state whether paracolon 
bacilli are more often present in patients with diarrheal 
disease than in tliose of the same age group free of this 
illness. The results of such a study will be reported 
elsewhere (Neter, J. Pediatrics). 

It is, important to note that many of these patients 
suffered from diarrheal disease as well as from other 
disorders, particularly infections. It is therefore rea- 
sonable to assume that we are dealing in these instances 
with parenteral diarrhea. The pathogenesis of parent- 
eral diarrhea is not yet completely understood. It is 
possible that it is due to the absorption of toxins or 
toxin-like substances from inflammatory lesions outside 
the intestinal tract. Changes in tlie bacterial flora of 


Table 2 


Paracolon bacillus in fcccs of palicnfs rvifh diarrheal disease 


jVhotc 

■^ffe 

Other potentially 
pathogenic 
mictoorganisin 

Clinical diagnosis 

Outcome 

R- B. 1 

6 months 

Salmonella typhi murium 

Acute enterocolitis; common cold 

Improved 

C. A. 

2 inontli’ 

Sliigella paradysenteriae 

Common cold 

Improved 

C. L. 

5 weeks 

Proteus vulgaris j 

Entercolitis 

Improv ed 

D. M. ! 

27 davs 

j 

Shigella paradjseutcriae 

Acute hemorrhagic colitis; bronchopneumonia; 
otitis media 

Died 

D. M. 

3 S' months 

Proteus 1 ulgaris 

Upper respiratoo’ infection; parenteral diarrhea; 
otilb media 

Improved 

D. K. 1 

2 months 

Proteus vulgaris 

Upper respiratorv infection; otitis media 

Improved 

N. B. 

<5 months 

Shigella paradv senteriac 

Dvscnterv 

Improved 

J. S. ! 

12 vears 

Salmonella thompson 

Fo ’ 

Improved 

A. M. 

S montlis 

Proteus vulgaris 

Upper respiratory irrhea 

Improved 

H. B. 

2'/< months 

Shigella castellanii 

Otitis media; 

Improved 

J. D. 

1.3 months 

Proteus morganii type I 

Otitis media; parenteral diarrhea 

Improved 

R. M. 

6 montlis 

Sliigella paradysintcriae 

Dv senterv 

Improved 

31. S. 

33 months 

Shigella parad'sentenae 

' Dysentery | 

Improved 

T. B. 

7 weeks 

Proteus vulgaris 

Malnutrition; diarrhea | 

Improved 


of 49 infants and children presented in this article 39 
uere suffeiing from diari'heal disease. All 49 carried 
paracolon baalli in the intestinal tract. In 25 of these 
39 cases no other enteric pathogens could be isolated. 
In the remaining 14 cases, however, other pathogenic 
or potentially pathogenic organisms were recovered, 
namely, various paratyphoid bacilli (S. typhi murium 
and S. thompson), dysenter}- bacilli {S. paradysen- 
teriac and S. castcllanii), Proteus vulgatis, and Pro- 
teus moigatui t\pe I. 

The pathogenicity of typhoid and paratyphoid has 
been established beyond doubt, tliat of Proteus vul- 
garis and Proteus morganii type I is 3 'et to be deter- 
mined. (Keter and Bender®). Of the 14 cases suf- 
fering from diarrheal disease and harboring paracolon 
bacilli, 8 also harbored Salmonella and Shigella organ- 
isms which may adequately explain the cause of the 
disease. 

The occurrence of paracolon bacilli in infants and 
small children with diarrheal disease raises the ques- 
tion as to whether or not individuals of that age group 
are less resistant toward paracolon bacilli than older 
children and adults. Of the 39 cases with diarrheal 
disease 33 were infants one year of age or less. It is 
necessary, tlierefore, to determine Uie incidence of 
paracolon bacilli in feces of healthy individuals of dif- 
ferent ages before conclusions can be drawn regarding 


the intestine may occur secondarity. The role played 
by this altered bacterial flora in the diarrheal disorder 
is not know n. No statement can be made at the pres- 
ent time whether the presence of paracolon bacilli in 
the intestinal tract of infants and t-oung children with 
parenteral diarrhea contributes to the development and 
continuance of the diarrheal disease. 

The third difficulty confronting any attempt to eval- 
uate the significance of paracolon bacilli as possible in- 
citants of diarrheal disease is tlie now’ established fact 
that not all patients develop specific anti-bodies against 
infecting microorganisms. In a series of S cases of 
enteritis, colitis, or enterocolitis reported recently 
(Neter and Farrar ^®), for instance, specific agglut- 
inins against potentially pathogenic microorganisms 
present in the intestinal tract (B. proteus and B. mor- 
ganii ty’pe I) could not be demonstrated in the serum 
of these patients even several w'Ceks after the onset of 
the illness. In rabbits, however, two representative 
strains upon intravenous injection readily engendered 
agglutinins, indicating that these organisms did not 
lack in antigenicit)’. More conclusive than this obser- 
vation is the report that patients w ith diffuse periton- 
itis or abcess formation follow'ing appendicitis may fail 
to produce agglutinins against aerobic, gram-negative 
bacilli present in the purulent exudate (Neter and 
Milch*^). Therefore, the absence of agglutinins against 
paracolon bacilli w'ould not necessarily disprove the 
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pathogenicity ot these microorganisms. 

The present-day kno\%lc<ige of the possible patho- 
genicity of paracolon bacilli may be summarized as 
follows: (1) These organisms may he merely sapro- 
phytes ; they may he encountered in the feces of indi- 
viduals -vvIk' do not present history or evidence of diar- 
rheal disease, as in the tour cases presented here. (2) 
Paracolon bacilli may be prescirt in the intestinal tract 
as harmless organisms in patients with diarrheal dis- 
ease caused by enteric pathogens or other incitants 


tended to 3 wcelcs. 

3. Thirty-nine of the 49 patients presented evidence 
of diarrheal disease during hospitalization. Of these, 
25 carried paracolon bacilli hut no other pathogenic or 
potcntiallv pathogenic enteric microorganisms. In the 
remaining 14 cases, in addition to paracolon bacilli, 
other enteric organisms were present, namely, para- 
thyphoid or dysentery bacilli, B. proteus or B. morganii 
type I. Eleven of these patients were admitted to this 
hospital solely because of diarrheal disease, whereas in 


Tabic 3 

Parocofoii burilliis tii feres of patients svith history of diarrheal disease 


J 

A’omr j 

Aac i 

1 

Otliei totciituilly j 

mtcroorgantstn 1 

Clinical diagnosis 

1 

Outcome 

R. N. 

.ifj \cnrs 

1 1 

Infantile pamh•^is; upper icspiratory infection j 

Improved 

C. W. i 

3 montfis 

i 

Ob'servation hccaii'^e of liistory of diarrliea 

Iniprot cd 

V. s 

S months 

i 

Upper respiratory infection 

Improved 

P. s. 

10 months 

t 

Cotiimon cold ; hronchopneunionia 

fniproted 

\v. s. 

I vc.ir ! 

1 

Multiple burns (right ann) 

Improved 

T. K. ’ 

12 y(sirs | 

Sliigclla 'chiiiitzii , 

Subacute appendicitis 

Improved 


(parenteral diarrhea). It i? doubtful, liowcver, if the 
explanation of Sandiford- holds true tiiat the greatei 
incidence of paracolon bacilli in patients with diarrhea 
is due to a general increase in the total ilora of a dis- 
ordered bowel. f3) Paracolon bacilli may be as'«oci- 
ated with enteric pathogens and play a secondary part 
as incitants of diarrheal disease, (4) Paracolon imcilli 
may be the primary cause of diarrheal disease in cer- 
tain susceptible individuals, particularly in infants and 
children. Moreover, there is fairly conclusive evidence 
that these organisms may cause gasiroenteritis (lab- 
oratory infection) and even outbreaks of this disease 
particularly in iii>tiuitions (Suiart and associates’) 
Further studie.- are nece-sary before it is possible to 


the remaining eases hospitalization was required be- 
cause of otlier disorders such as upper respiratory in- 
fections, otitis media, etc. Three patients of this group 
died; the others recovered from the diarrheal disease. 

4. Six pnticnt.s harboring paracolon bacilli in the in- 
testinal tract were admitted without evidence, but with 
history of diarrheal disorder. 

5. Paracolon bacilli were present in the intestinal 
tract in 4 indivicliials who presented neither histor}- 
nor evidence of diarrhea. A report on the incidence of 
paracolon bacilli in the feces of healthy infants will ap- 
pear in the Journal of Pediatrics. 

6. The majority of patients harboring paracolon 
bacilli were infants and chilclren under two rears of 


Table ■/ 

Paracolon bacillus in feces of patients svithout ci’idencc or history of diarrheal disease 



1 

1 

Other potcntiallv 1 

Xamc j 

Aoc 1 

pathogenic 

) 

1 1 

Mu rooiganisin ^ 

J. B. 1 

j 3 weeks 

1 

E. R. 

5 vears 

! 1 

I. s. ! 

I It tears 

1 j 

A. C. 

j 5 weeks 

I i 


Clinical diagnosis 


Preinatunty, convulsions (cause unknown) 
Admitted for observation no diagnosis 
Neurosis with symptoms of intestinal pain 
Pyloric stenosis 


Outcome 


Improved 

Improved 

Improved 

Iniproved 


establish or disprove the etiological significance of 
paracolon bacilli in enteric disorders. 

SUMilARY 

1. Clinical and bacteriological data are presented on 
49 infants and children harboring paracolon bacilli in 
the intestinal tract. 

2. All strains of paracolon bacilli isolated from these 
patients produced acid and gas from glucose, and the 
majority of them failed to form acid or acid and gas 
from lactose even when tlie incubation period was ex- 


age. Of the 49 individuals, 31 were less than six months . 
old ; 35 one year or less, and only 6 were older than 
two years. 

7. The significance of paracolon bacilli as sapro- 
phytes or potentially pathogenic microorganisms act- 
ing as primary or secondary incitants of diarrheal dis- 
ease is discussed. 

Tile authors wish to express tlieir appreciation’ for 
valuable help to Miss Jean S. Wood and to Miss Ella 
C. Ivnapp, Record Librarian to the Children’s Hospital. 
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Caecum (TypMon) with Ascendins Colon and Part of Transverse Colon 
Considered as a Chamber: Superior Colic Vcntriculus (Holotyphlon) 

tv 

TllUM.’iS HOK'ACE EVAXS MD* 

srii win;, \ 


B EFOUF. wridii” iiiiun i!u.- jiniurc ni dbcaH* a<.‘'0- 
cints'tl witli tlnv pari of tlic Alimi’titan Ti.ici. or 
even liiinKjnp oi po-vildo nllcrpy, uf vitamifi 
nnee) for of .'(hiorption, the rSruct'.jral inlin'^ 

of Uie area roPHirc .'liuPt'. 

It seeing prohablc tiw( (Uiitl' (t;arc^ and liquuFi 
are here removed ntui retrnned by the body, ralbi-r tli.w 
aliowing lois .AKu, in vpitc of ntationH dial in Man 
little real muntiic idniorj'tion takc'; p’acf m tbif. aren. 
v.e SVC {be ])ortnl «>'icm richly conii'.rted 
A. Cliauvcan. S. Arloing, and Gempe Fleming (t'l 
state: “T!ic cai-cum '■ervrs a- a re-,<Tvoir {or the ennt 
nirtus quantities of fluid ingested l»y herbivorous ani- 
m.als. The greaic:- p.ari of tins fluid m its rapid pas- 
.sage through the slotnach and smali iutcjtme escapes 
the absorbent action of the villi and arciunulaies in the 
caecum, into wiiieh it mnv be -.aul to v.asti the aliment- 
ary mass it comes in contact witli , u tlw- dis-olves the 
soluble and assiiniJ.aWe matters this mas', may yet con- 
tain and so flavors their entinnee into the cnxui.auon, 
through the immense absorbing surface formed by the 
mucous mcmhr<ane of the large iiitcstme. 

"The aliment mnlergoes still further change, and 
digestion is completed in Ibis vi.scu.s (caecum 1 prin- 
cipally in the Herbivora." 

In Ilian, we know that the ileocecal valve is closed 
by distention of the Caecum. This delays entrance of 
matter from the ileum. Gas, or soft mushy material 
filling the caecum must be passed onward before more 
material is received from the small intestine. In many 
animals (2) tlic exit from the caecum (horse) is about 
two inclies only from the ileocecal valve, and tlic ori- 
fice of exit to remainder of colon is very small. Slow 
maceration and delayed passage is needed here, in ani- 
mals, and in Man, but in Man the delayed passage 

• Research Profe^or of Artatomy. Wtiham Waldo BUckman Laboratory 
<jf Anatomy, New York Medical ColIeRe. 

Suhmiued May 10 , 194 ^. 


occurs from )!e”'ceea) valve u> mid-colon, or to splenic 
flexure. Exact reregnnion of the .stnictura! entity nf 
this Supciior colic ventricultss (in man) will be de- 
sirable, and ii.s ptvysiology and pathology v.il] flicn be 
dbtamable. 

*[ he stomach (wniriculns) is developed by dilatation 
o! the prinn via. It then rotate^. So, also, the caeatni 
dihtij?, and then roi.-ites. 

The litn (spleen) is produced in the {losterior 
mcsogn.strium. There may be sm.all accessory spleens, 
c3.sev,bere n= in liicr (lltiia,-) and in tnesentery. At 
the caecum (typalon) we find the node of Lockwood 
(3) (-1) (5/ in the ileo-appendicea! angle. The ab- 
sence of villi in Imestuinm cra.ssum is Mgriiticant. It 
is st.aied they occur on the ileal .side of tlie cusps of 
the ileocecal valve, and default on their r.iecal faces. 

We may inquire whether a defect in digestion of the 
>maU iiUe-'tine causes a mas.- in the caecum of an im- 
proper cliaractcr, which by it» greater delay, further 
holds up more material from entering through the ileo- 
cecal valve, or wbetlter defective digestion in the cae- 
cum IS the real cause of this delay, 

Mdien the digestive action within the caecum is in 
abcyatice it and much of the colon, may be no more 
than a channel of exit (called a “sewer'')- However, 
that its normal state is not merely a channel of exit 
ma_v be held true in thi.s study. The appendix, too, as 
a special area may be actively valuable (6). 

Fnrtiier, in comparative anatomy, the area of caecum 
(tvTihkm) extends beyond the level of the entry (iteo- 
caec,al valve of Bauhin). But in human anatomy we 
term the “ascending'' colon all that area from the level 
of the valve, improperly, it should be noted, as the 
caecum (Superior colic vcntriculus) e.\tends as far as 
a relative narrowing. We find the “descending” colon 
empty', usually, after death (/) showing tlie limit of 
tile ciiamber in the area of retained material. 
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No attempt can be made to lay down general routine 
study ol the upper colon. The caecum is singularly 
isolated. But the use of charcoal, in powder, is some- 
times excellent, it acts on gases, and putrefying matter. 
Combine some digestive enzymes and a fractional dose 
of Potassium nitrate: enema clears out lower bowel, 
and it is wise to wait the appearance of charcoal in 
the feces before purgation. Essence of pepsin, in fre- 
quent doses will prove a valuable associated treatment. 
And at the proper intervals, give citrate of potassium, 
combined with syrup of lemon and a little glycerin in 
water. The continued exhibition of carbo lignis pow- 
ders (charcoal) every two hours gives results, until a 
special general treatment can he determined. 

The problem of gas in the caecum and colon indi- 
cates the real nature of the digestive default. In an- 
alysis, the function of ascending colon differs from tliat 
of descending colon (8). 

First, the location of tliis chamber, Plolotyphlon, is 
here considered, and, secondly, a determination of its 
actnitj'. 

In general, clinicians are able to locate the Pyloric 
vnlvula. and the Ileocecal valvnla, by listening to the 
sound of the sudden outflow. To elicit this sound, like 
a stream squirting fiom a nozzle, for an instant, give 
a drink of water, or inilk, and place the ear over the 
prob.ahle area, the ear resting upon a thin sdk or cotton 
handkerchief upon the bared .skin of abdomen. A sound 
like "slish’' will occur, soon after swallou-ing the fluid, 
heard at the pyloric area. 

It is very interesting to observe that in a short in- 
terval. a succeeding ejection takes place at the ileocecal 
orifice. 

Several factors ma\ account for lack of success in 
noting this sound, many will occur to mind : but over- 
loaded stomach, or greatly distcuded caecum, may, 
equalh', interfere. 

The singular interest in this simple procedure, is 
that when obtained, we have positive evidences. Many 
reasons have been given for failure of the ileocecal 
valve to operate in close sequence, reflex interference, 
or individual dilatory response. In a day when no 
x-ray existed, such simple procedures were much ad- 
mired. And, now, many additional conclusions can 
still be available, with a richer laboratory equipment 
In fact, careful study of the abdomen includes auscul- 
tation at several areas, for borborj gmi, splashes, and 
other evidences of inteslina! action" At different peri- 
ods, according to' amount of food taken, or interval, 
we can still employ to advantage the auscultator)' 
metliod. Giving liquids at regulated times in this con- 
nection will enlarge the technique. 

The ileocecal valve is often described in texts as 
directed toward the right body flank. The terminal 
ileum tends to the right. But dissections of over a 
thousand caeca (human) show the frenula are placed 
to exert a transverse tension, the right frenulum pass- 
ing across tlie dorsal wall of the caecum. The ostium 
really opens to the front, although the caecum extends 
ventrally upon the ileum. The posteromedial taenia of 
Ae ascending colon may split to receive the terminal 
ileum, may pass ventrad to it (about an inch and a 


half proximad to tlie ileocecal orifice (Tulpius, Bauhin, 
Yoxmg) or, usually, extends dorsad to the terminal 
ileum, (which is one of the reasons authorities sup- 
pose the orifice points dextrad). From the longitud- < 
inalis of the ileum a muscular band separates off to 
pass to the base of the processus vermiformis (epity-- 
phlon) and joins the taeniae which enclose the root of 
the epityphlon. Normal peristalsis may depend upon 
this arrangement. 

The third portion of this note now turns to the 
actual relations, human and comparative. 

Analysis. 

A previous note {Bulletin, N. Y. Medical College) 
(6) on the consideration of the Appendix (Epityphlon) 
as functioning, at least in part, in receiving and absorb- 
ing gases from the intestinal canal, may be further ex- 
tended to include the idea tliat tlie Caecum in combin- 
ation with tlie Ascending Colon and the Transverse 
Colon as a chamber, the Holoiyphlon, together, are 
important in removing not only liquid matter, but 
gaseous products, of essential value. 

It is erident that during digestion we rarely pass ' 
flatus per annm. Unless this flatus be retained, some 
chemical loss would occur. 

The production of solid or semisolid faeces suggests 
changes in or absorption of the fluid.s. 

In the bird, such as chicken, there is practically no 
length of large intestine (Intestimmi crassum). The 
chicken possesses two caeca (called paired) about one 
inch from the anal orifice. These caeca are dilated 
and .cacculatcd, with lumen at entrance greatly restrict- 
ed. They are rarely filled with solid matter. In tlie 
unborn chickcii tliey arc well developed. The sulfur in 
the yolk would, pos.-ilily, create gas which is reab- 
sorbed in the caeca, for if emitted in the egg-shell com- 
partment. this gas would .suffocate 

Sulfur in appreciable quantity, in man or in any 
animal, would be a loss to the hotly metabolism. If 
reabsorbed, it could he used again and again. 

Tlie gas in a dilated intestinal canal may he an im- 
portant element. I have often wondered what gas occu- 
pies the intestinal canal, wdien dilated under ether 
anesthesia. How is it produced? 

The Processus vermiformis has been greatly studied. 
Tliat it is placed just at a point to receive gases dur- 
ing digestion, can he noticed and its structure is one 
which maintains a lumen. 

The orifice (Gerlach) is guarded by a crescentic 
flap, around which taeniae are invested to sustain the 
relation, and a longitudinal hand of muscle from the 
ileum is carried to the orifice of the Epityphlon, 

Various authorities have written concerning the com- 
parative uselessness of what they term the “sew-er,” 
(Large intestine). 

We can realize that in Herbivores (Fleming and 
Chauvaeu) the Caecum has a period of second diges- 
tion (so that it acts like a stomach in being a Cham- 
ber). In man, we do not definitely describe a period 
of delayed movement of food while in tlie Caecum and 
upper colon. After digestion has occurred in man in 
the^ small intestine (Intestiniiin tenue) there will re- 
main an amount of material which is required in sue- 
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cfWiVv clicniic.il priK-cv-sy,. and (!ic-c cicinruSv. arc le- 
gainer! jrnin tiic flcuv tmvani twir, Jfcfurc an iiiipor{ant 
lo.'-s U) ihc body can occiti. 1 otiggcst '’Uofotvplibai” 
as a name tor this dimihcr, !f- far a-, ffto Nplcnfc flex- 
tire. 

Tiic C’acciiin, !iv many authuittiei- tovlianslivelv cv- 
amiiiof, in the eat (Rcigliani and JciiningT, Ciiatitcati) 
5how> a constant lymplt node, termed !)y Chant t ait a 
deflnitiec “?’eyer%'' patch. node fI..<'ckv.ood) 

fS) in man is cfm'tanl within tiir petit-jitenm. forming 
the, inferior iletx-ecal /os-a, just hdiiml the blootlless 
fold of 'lrev<s. Dnt such a Jynijflmtic node in the Ox 
Of liie flnr.sc denied generaliy. The fVix'cssns vernii- 
forni!.-. 0\ , 1', Ctnripbeli) is a highfy Jynipitatic «trttr- 
tnre. cxctWivdy '•o, rdated to tondllar tis-ne, which 
partially explains caeeni involveim-ii! in re.spiratury ail- 
ments, Ihiilcy .says of the Vermiioriti appendi.x tliat 
tlic lymph nfKJn!c.s arc: llte moi.t consfiicnoHs feature, 
and lie matnfy hi th.c ^nhniltcos.a ; the nodules are ov.il, 
or spherical or distinct and arranged lihc a l'eyer’< 
patch, with apicesi and hasy. 'rite ttntsrularis of th.e 
snhnnicous tissue may pas? through the stipcrficm! por- 
tions of the nodules. The proccsstis, therefore, may 
rescmhle tenninn! inte.-timnn iciiiio. Fluids of the cae- 
aim lend to he sulijfctcd to a torn) of the digcsiitc 
activity, further, .nud in the hoihivores. the caecum 
(Chntiveau) (I) o;h rates as a chamher of digestion, 
which, evtdetttly, now that the intestine hn- dt- 

ge.stcd and a.ssimilated certain ehments. continues (he 
activity in a way which crnild not Iiaec rsmirred in the 
stomach, d'he alimcnt.aiy ean.d. fa succession of can- 
alicular treaunent of food, ,attd of dtambers), shows 
ehihoration dirts'icd tow.wds ritctition atA’arious stages 
Gases arc not desirable in the c.annUcuiar poitions, c.\- 
cept to dislodge hard masses. ^lOssihly. In the cliam- 
J>C‘r.< there nil! occur mote 0[)port!init5 to collect, .alter 
ami realisorI> gases. Tn Mtui. .speaking genendh. the 
fVoreiSHs verrnifoniii.s is called rudimentary , rtcC's-iee 
or of little importance. It should be regarded as a 
higbiy .specialircd area. .Vevertbdcs-s, considered with 
the racciim, and in view of the fact that this narrow 
tuhe i? not produced fnlly in many human beings, or 
is absent {3(1 instances'), fS’) (H') it is a-sumed it lias 
relatively little to do Rut ga-'e^ may leadilx enter it. 
Its restricted hmicn alkms the ajiproach of ga-cs to 
the wall. Its ti.-sue.s ha\e some aflinity for the lympii- 
atics of Xosc and Pharvn.x. 

In the herhivoics, Ciiauvcau ohseivcs that the lumen 
of exit from the caecum to colon could scarcely he 
relatively smaller. Tbi-, insures the retention of fluid.s, 
as well as of solids during ctiecal digestion. Chauveau 
describes the four longitudinal mn.sclc bands of the 
caecum as yiresent in only its middle portion, disap- 
jjearing toward each cxtremit3’. At liie small onficc of 
the caecum leading to the colon, these four longitudm.al 
bands icappear, connected at the ostium, and follow 
the colon, so that there is an arrangement of caeco- 
colic orifice similar to that presented by the converg- 
ing taeniae, in man, at the orifice of Gerlach’s valve 
into the processus vermiformis, one suited to control 
of ostinm, and to conveyance of muscular action in 
peristalsis. This similarity should not lead to the idea 


that the luunan epityphlon'' npriH'nts the herbivore 
caecum. Ihit gives aindog)', (nathcr tinn liomologv) 

i’sed to deny acute “Tipli- 
fftis in Man, at a time ( J898) when the subject of 
Fpitvjflilitls was a 3 citing and more or less improvived 
rliHcussion. Gas readily pas^-cs into the Colon and 
evcriunc was f,imiii.ar with the colic, and distention, 
in the large intestine, c.-pecia!!} as in children. The 
pe< uiiar part jAii’ccl bv the Kpity'phlon, even vet not 
clcarK' delimited, was a.ssocialcd with case- of impacted 
orange seeds. Some of thc-'e objects turned out to 
he tiK.-cly ova! iii-pis-attd faecal particles prohabiv due 
So hiikire of the "succus tntencus,'' (E. T, Rci’chart 
and otiicrhj. This insjn'ssation in man, inai' give ri-e 
to hard jdatcs held by the raecal mucosa, and causing 
ulceration in areas, Thfc reduces the men oj jluid re- 
wrj-lioif, ami the treatment of liquids and gases, and 
m.iy be associated with a retrograde clwnge in the walls 
of the appendix, (l! j Jn man. in contrast to tlie lower 
forms here congiared, the reduction of lumen of the 
huge intestine F deferred to the area of the splenic 
flexure. 

Tliic »igi!i{(c.a!)t fact .shows that caecal digestion, gas, 
liquid, or solid, swell ns it may be, in m.in, i.s allowed 
all the area of the eaeci! ( nnn-.appendiccn( 1 jiart of the 
large intC'linc, prolonged throtigh the ascending and 
till- transscrsc colon, but not fully continued into the 
de-ceiiding colon (Such an anatomic construction 
further sheds light, upon the relevance of epttyf'hlic 
resorpltou of ^iises). In this elongated chamber, the 
llololyjihlin, %ve sec a true caecal stomach FtiKlying 
the functional valve f mid-colic) atiribnted to Cannon, 
who definitely found such phyTologscut evidence in e.x- 
pcrimemnl aninial', we -ce an area probahly one of 
change in the parnsynip.ulmic distribution (the sacral 
fiber- (b'striimted upward from the interior nie-entenc 
arterial ticcy. One cannot deny Uiis airaugement con- 
limiing the caecum functionalfv. and the narrowing of 
hnni-n at. or nc.ar, --pleiiic flcxuie is practic.dly con- 
stant. Snell as it lie, fluid-, (liquids and gase,s’! are 
definitely restricted at the .splcmc flexure and fuiiction- 
niiv forced backward towards the orifice of the Epi- 
t3phlon, since they usualh do not re-enter the small 
intcsiine. 'I'iic alkaline reactions of the .'unall intestine 
may olniuge into acidity in the large intestine Such 
conditions' a-siunc a separate phase, accompanied by 
concoiimant anatomy. And the upper colon is supplied 
by superior mesenteric (Flint’s pliylogeny rule). In 
addition to the very great rechtetion of Imncn at the 
splenic flexure, there is ,n pronounced angulation, with 
a liji at the angle. Distention occurs proxitnad to this. 
[By the canalicular and chambered alternations preri- 
oiisly described here, in some persons there is a dila- 
tation called the Omega loop (Picrsol, IS95), Tins 
region of iliac, colon occasionally becomes of great size, 
and terminates at the Pelvic sphincter (O’Beirne). 
Needless to discuss this dcvelopmciiL] It is enough 
to describe that of the Gieciim in relation to appendix 
and to state plainly the apparent value or function of 
its mechanism in relation to gases, and continued ab- 
sorption, although modified, as far as the splenic flex- 
ure. 
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Si/fiunnry 

Having sliQWn, in man, and m comparative animal 
types, the area which may be called that of the Superior 
Colic \*cntricnlns (Ilolo'typhlon) it is evident that the 
Physiolog}- and the Patholog}' of this portion of the 
alinientarv canal is a very important matter ; (to sur- 
geons. dealing with the “acute abdomen,” less imme- 
diate intcr'cst in previous conditions is possible). 

A better handling of the colon, however, before acute 
or chronic Ie«ion develop may become possible, espe- 
cially if we arc directed to the area as a definite region 
of slower progress. The study of faeces as a routine 
.affair is still not common. Also, in acute respiratory 
conditions the colon demands attention. (12) 

Disturbances lower in the alimentary tract cause re- 


1 C!i:uive.aii, A.. Ailoinjr. S., FlcminR, Gcorsc: Anatomy of 
the Domesticated Animals. 2nd Eng, cd. 1908. P. 479. 

2. idem.. P. 478. 

3. Cunningham. Human Anatomy. 8th cd. 1043, Pp. 1374, 
1375, 617. 

4. idem P. 617. 

5. (.a) Picrsol, George -Vrthnr. Human Anatomy. 9lh cd. 
revised. 1930, P. 1668. 

Obi Lockwood. Proceedings .Anatomical Soc. Great 
Britain and Ireland. Journal of Aiialoiriy (British) \ ol. 
XXXIV, 1900. , , . 

6 Erans. Thomas Horace. Bull. The Xew York Jlcdical 
College, 1938. 


flex changes higher (Edward Martin). Constipation, 
obstipation and variotis excretory functions are prob- 
ably concerned with difficulties in this region. Those 
wlm have .seen animals (horses or oxen) became par- 
alyzed from improper feeding, know as well as all vet- 
erinarians do, wliat this nerv'C collapse implies. In man, 
from childliood to old age, extreme conditions develop. 
Because a classical tradition denominates the large in- 
testine (colon) as a simple entity, we have omitted to 
Uiscriminate among its actual physiologic subdivisions, 
as we might. (7) 

This note, resnlling from over a thousand careful 
di&scrtion.s, could be followed by considerable detail, 
known it is true to all of us, but as yet quite in its 
infancy as to medical application ; in conditions of colon 
complicating other ailments, cspeciall)'. 

Cunningham, loc. cit. P. 612. 
idem. P. 612. 

Piersol, loc. cit. P. 166S. 

(a) Huntington, George S., Anatomy of the Peritoneum, 
l.ea Bro^. Philadelphia, 1903. 

(b) TIertzler, Arthur. Anatomy and Surger>’ of the 
Peritoneum. C. V. Mosby, St. Loui":, Mo. 

Piersol, P. 1665. 

Enemata, in treatments; followed by .special therapy. 
Importance ot Citrate of Potassium, for effect upon 
mucosa. Imporlancc of Nitrate of Pot3s>ium for effect 
upon vascular supply. Importance of carbo lignis (char- 
coal) for local effect. Thottj'ciitics. Iloiatio C. Wood. 
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Why the Failures in the Treatment of Allergy 

by 

JOHN A. TURNBULL, M D. 
rosTOx. M.ASSAcuusrrrs 


T hough that group of physical phenomena which 
we now somewhat loo.sely designate as allergy has 
been known to scientists ever since the days of Louis 
Pasteur, the phenomena Ihetnsclves. as tvell as clinical 
features with which they are associated, are of com- 
paratively recent recognition. Hans Zinsser’s “Harvey 
Lecture,” delivered in 1914, was an eye-opener to even 
the most advanced practitionera of medicine, and it 
was a long time before the results of the investigations 
he and others had carried on, began to sliow doctors 
how many of the common ailments whose ctiolog}' had 
becJi explained, might be controlled and abolished by 
nothing more complicated than dietary limitation. 

' It was while working in the klassachusetts General 
Hospital in 1914, many months before Zinsser spoke, 
that I came in contact with a man of 40, who had been 
attending tlie clinic for 6 years, vninly seeking perma- 
nent relief for attacks of sneezing, with alternate block- 
ing of the nares, and discharge of a copious watery 
secretion. He was a baker by trade, hut wdien ques- 
tioned as to whether the attacks were more frequent, 
or worse, while at w'ork, he replied he was “so bad 
all the time” he noticed no difference while in the 
bakery. 

Submiuod April 5, 1944» 


Other physicians who had previously treated him 
had. upon receiving this reply, abandoned the idea of 
an occupational disease. But inasmuch as so many 
other lines of treatment had failed, I resolved to at- 
tempt something entirely different. At my request he 
brought me samples of all the flour used in his bakery. 
There were three of these samples — ^what he called a 
“high” grade, a “low’” grade, and a “regular” flour. 
Preparing a sejiarate paste from each sample, using 
w’ater only, I made four “vaccination” scarifications 
over the biceps area of one arm, inoculating three with 
the three flour pastes, and keeping the forth scarified 
spot as a control. Within three minutes, reactions be- 
gan in all three inoculated areas — there w’as rapidly 
increasing redness and swelling and intense itching, 
with a wheal-formation soon reaching 2 an. in diam- 
eter. The control spot remained unaffected. 

The intense local reaction reached its maximum in 
about thirty minutes, thereafter decreasing to disappear 
entirely after an hour aud a half. There was no con- 
stitutional disturbance of any kind. I told the man to 
take a vacation from the bakery and to omit all bread 
from his diet. He followed directions and all his nasal 
symptoms disappeared as if by magic. Permitted to 
return to w’ork, but to eat no bread, his symptoms 
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^Yl1ere I had climbed by slow, laborious steps. I was 
ordered (not requested) to instruct him and a group 
of his friends in the preparation of extracts and tests, 
and all the procedures of the clinic. Rather than do 
this, I decided to give up the clinic entirely, despite 
the warning vouchsafed by those who sought to re- 
place me, that my depaiture would “leave an awful 
stink.” 

I have related this personal experience at length be- 
cause it illustrates a point of view iir regard to the 
detection and treatment of allergy, which the medical 
profession in great part, still maintains after the lapse 
of a quarter century. This might be termed the “any- 
fool-can-do-it” attitude, and it is to this — quite as much 
,as lade of cooperation on the part of patients and re- 
ferring physicians — that the many failures in the treat- 
ment of allergy are to be attributed. While I still had 
my clinic at the Massachusetts General Hospital, a 
physician from a distant city who was doing post- 
graduate work there sought an invitation to visit me, 
which I, of course, extended. Soon after he informed 
me he was returning home and would not have the 
time to inspect the clinic. A year later a patient con- 
sulted me who had been “tested” by this same out-of- 
town practitioner. Both arms were permanently scar- 
red but she reported “no benefit” as a result of the 
tests I had a similar experience with a child of nine 
years whose arms had been terribly scarred by a prac- 
titioner who had not even thought of visiting a clinic 
where the test-procedures and therapy of allerg}' had 
been scientifically worked out. A single test — on an- 
other body surface — revealed the cause of the child’s 
asthma, and dietary regulation promjnly relieved her. 
The wonder is that the general public still has faith 
enough, after such barbarous displays of ignorance by 
doctors supposed to know what they are doing, to per- 
severe in secldng competent treatment. 

Choice of Testing Swfacc. — While the anterior sur- 
face of the arms is the best region for making the 
cutaneous tests, when for any reason this is not avail- 
able, the legs, abdomen, back and chest, in the order 
given, must be chosen. The arm surface may be scar- 
red by previous improper testing, -as already men- 
tioned; it may be scarred from other injuries (cuts, 
burns, etc.), or display psoriasis tattooing, eczematous 
excoriation, or the arm may be ankylosed in a flexed 
position from arthritis> or injury. In testing a patient 
for the cause of giant urticaria and angioneurotic 
edema the forearm could not be used because when the 
examiner’s fingers were drawn along the skin surface 
a marked dermatographic reaction ensued. 

Variation in Skin Types.— Though all skin tests 
should be carried out with the least possible trauma, 
there is a great difference in the structure and quality 
of the skin of normally healthy people, and without 
knowledge of these possible variations, no one should 
attempt to make or interpret the results of skin tests 
for protein sensitization. 

When the skin is normally elastic, it feels "alive” 
and offers moderate resistance to pressure. On very 
thin skin only the slightest pressure should be exerted, 
while the very thick, on the other hand, will require 


considerable pressure in making the incision. Some- 
times the skin will offer no resistance and gives one 
the sensation of cutting lead, found usually in the aged, 
especially if emaciated. As bleeding washes out the 
test substance, and forms a coagulum with the extracts 
used, it must always be avoided, and it must be kept in 
mind that pregnant women are very likely to bleed 
easily. 

The incisions should always be made in a regular 
pattern, so as to be easily read.The proper performance 
of this routine is only possible after extended practice 
and close observation, for it is by no means “as easy 
as it looks.” The materials used are likewise impor- 
tant, and many failures in diagnosis are due to im- 
properly prepared extracts. I still make my owm, and 
thus make sure that I am employing the correct sub- 
stance for each individual. Pluman beings ate seldom 
built on a “stock” pattern. 

Interpreting the Tests. — If skill and experience are 
required to make the tests, how much more are they 
essential in interpreting them! One hears patients — 
and physicians, too — assert they were “sensitive to 
everything” — the control test showing as large a wheal 
as the others — nothing can be interpreted on “a hyper- 
sen.sitive skin.” But with intelligence and care, even in 
urticaria or angioneurotic edema cases, the reactions 
can be correctly interpreted, as I have repeatedly 
proved, when the patient obeyed instructions to elim- 
inate the offending proteins from environment or diet, 
and witnessed prompt remission of all symptoms. 

"Hay Fever” Reactions. — Since it has been deter- 
mined that not hay, but the rag-weed pollen that floats 
in tlie air at haying time, is usually responsible for 
hay-fever, physicians calling themselves allergists have 
ceased to consider any other substance as a possible 
cause for that particular anaphylactic manifestation. 
On the other hand, if a patient who has never had hay- 
fever reacts to any pollen extracts, they are prone to 
call these "false reactions,” and perhaps condemn all 
therapy against allergy as useless. When such a pa- 
tient comes under my care, I look for other manifesta- 
tions — such as cough, asthma, or conjunctivitis and 
other symptoms — ^but at the same time inform him that 
he is sensitive to certain pollens and should avoid 
them, lest he develop hay-fever later. And in several 
instances precisely this has occurred. Some patients 
sensitive to pollens prevalent in August and Septem- 
ber, will experience no difiiculty in June and July at 
the time they first apply for treatment. '’I'et they will 
react to pollens prevalent in the earlier months. "lvIo«t 
physicians observing such a reaction will pronounce it 
“false.” In my own experience such a patient — I 
have in mind one who gave a ten-year history of hay- 
fever in August and September only, but reacted 
strongly to June-July pollens— may become sensitked 
during the earlier part of the summer, but react only 
on the second dose later in the season. After a time 
the earlier dose will produce an anaphylactic reaction, 
as was observed in the earlier days of serum treatment. 
This was what happened to the patient mentioned 
above, who reacted to timothy and red-top and to rag- 
weed as well. The following year, when no treatment 
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^iSl'iim'-t Mff'Ueat Jifui ;jf.j(s friv'csi. fsay-fivcr apj^erirtc! 
it) Such “faf'c’' r«fS!c..n<: jiiotsld never h- 

i\morc<!. for titeir prof.i-r inicrpieSritiot) nny ^avc the 
paHent niiirlt di'^cfinifort —-iiotb plsvi'U'a! :nifl eroiifontc, 

"f!biirre” and Ahnonind Oeca^ionaUv nne 

niert-: an isidivnUtal who re-Jct*; to a akin tert, applied 
in Uif nraiai tnantier, in Mitii an aiinonnal way aa to 
strike {error tP the liras ftf even an aiier}r;<.t of a'.idc 
tTnimT!}t- and oipeHence, tn tin; early da\-< of inv 
elinir at the ^•la«>^arh«--etK General llo.pital. an ine«ni* 
lau'r.n (,n tin ann. jiie; I>tlov> ihe anknibital fne-a, pro- 
dneed tuo rtd Inu's nfiirli ran np the ann. e-n eltlier 
siile the hirep'- fmi'rJe, to the dtn-ilder, 7'lie tint' ap- 
peart 5 two nn’intv' auir the tt‘t snli'-taner wa< r.f»- 
{ilitd, ail'd renrh"d the clnnilder in ei{;<u mnnitcs, ecii- 
timu-d {rj in-rtai-c in t/ic intrn-iiy of {hii’' cr.W for 
tv.rn'^ niiniitc-.. i1n.!i prafitnfiy fadtd. di-appearintt 
rt'i’pilettly in aienit forty minute-', ai! rvithoiit iko 
?1<^,;h{e5t pain or di-vomfort to the iMtient. >.'o antitr 
lu'sv oficij list K't w.i'? rej!tatc<i, {he red luie-' appeared 
and KU! tlwir rnitr'e’ in prtei<-ely tiic «a(nt niaimer 
(thi> patknt wa'; tiwil a nnnihor cd tiniCs for ‘tejiionsira- 
lion nt {he rlinie’i. I hare •'Ometinif «, seen ndacak '.'.ith 
pw-'id spi-sjia of difftretn -iript'' and f.fttn hrtir.di-^ 
in" in different dircrtit.n'-, limngh most ottai the p«rit- 
dopfHlia V ill ntti dorvu tl,c t-f the arm, v.d>,urvcr 
tliat chancea to l»c, S'Ceking a lower level rdong the lire 
»f )e.'ii:j reej stance. 

/urt'O))? f,?r ihn7(/ee jn Ttrlhin a>;d Trccinscnt ;o< 
Uh'tify . — The reason', why -o tnatn failure' in the 
nnd ticatnient for al!crg_\ conlumc to take place, 
ate tihuost ;ta varied as th.e viewpoims of tho-e who 
itporf ihem, I could fill .a with incidents ilUis- 
troting' Uie-e canjes of failure .and prenthtg f»!t how 
they could Imre trusiiy been avoided. .-\ few hriefiy 
j.uniinari,'’e<f eN'anip!c,s inu-t .sunicc; 

A. THE P.\TIKNT DOES XOT KE.Kr TO Tllh: 
DfET in^ESCRlHED, 

1. Wotnan roniplaining; of .artlnilis and arterial h}- 
perSen^ion. with weahncas ajid eKtiaxntion. after test- 
ing teas placed on appropriate diet. Di'sappe.ar.ance of 
pain and joint-swolHn". recovery of .strength and 
enerpy, and a 50 rnni. reduction in systolic pre.'surc 
promptly reunited and persisted for 3 nionlhs. There- 
after all symptoms retunied, and upon questioning, 
ihe p.atient gave the reply quoted earlier — rny' instme- 
iinns were given too earnestly. No further appoint- 
ment was given this patient. 

2. Three tnonths prior to consulting me, a woman 
had suffered a severe tonsillitis, following whicli she 
had been subject to brief, but continually recurring at- 
tacks of unconsciousness, 20-30 daily, lasting from 20 
seconds to a minute. Blood pressure, sv'stolic 250, 
diastolic 140. IMy diagnosis was tcmporaiy- spasm of 
cerebral artery, induced by allergy as revealed by sk-in 
te.sting. An appropriate diet immediately relieved the 
unconsciousness attacks and they did not recur for 
four months while the patient remained midcr observa- 
tion, the Mood pressure likewise descending to 165/90. 

She then w-ent to the seashore and two months later 
the family physician telephoned the imconscioustiess 
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aUacks ind rcturmd, ITc m.nimalird the nnik-nt xvar- 
^(jil luj the- diet, but both jihy^irian an;! pauenf 
laded it. un'Ier.'tand the inlport.ancc of slricf arlhirer-rc 
to the din. Wiih diminatsan of all Uhj Is to which she 
v.a-, <e!)-.5{i?ed. 1 am ten.-, in she would have had com- 
phie lellcf. 

3. A patrnt wim had nmlergone all st-indard mras- 

urcv for relief from aithritis, was tested and placed on 
the diet itidieatfd by the tens; In 2 weeks m.arl.ed :m- 
prinTment: in 4 wetk-- cmnpit'C relief of all syinpto.ni'- 
whidt persisted for 3 months. Patient then took a 
m.it.jr trip during winch die at'- forhitldm fo-*>ds for 
api. v.t-f'k, lint d no reiurn t>f the arthritic. Sh- 

cnntssmwl to disregard her dietnrv limitation-- for o.nc 
week -.vhilc at hf?nii*. .md for a tlnrd week while nr. .a 
<e;'''iK] mnmr trip. Ihree days after lite second re- 
tntm she t'xp'ricnccti all her previou, pains, and wws 
odvi fd by her htt-h.md to return to me at once. She 
rcfbe-l ‘.lie- wav ■•avham>H" to do this, but would at 

return to htr diet. Tliree week- later she rame 
to tm- qr.he frr.- fr.Dn: all -jmptoms, and related her 
«tory Ikn for 'i'.e co-'peration of the hw^lrmd. tin' 
ra'c wit'jld hm. r proved another ".'ailurc/' 

4. A w.-iTinn with .a very .‘■eccre cv'rcm.a nf long- 
'•tauflirg, who luid tri’'d (\cry form of treatntemt with- 
out tflivf. (ume to me a= “a Ir.vt resort.” In addition 
TO the ■lit'ar'i '•cgnkatlons indicated by the *kin tewt=, 

J c.tut'onc'l her to aroiu certain flovers Thongu she 
did not f.dlow iu'-tnet'o:!-. vtr\ 'U'cth, t'VTC was 
marked improwment in the 'kin-condition wdthin 2 
wcvVs. Then she carried some of the forbidden ilow- 
er*. and rennm^i in contact wit!) t.hem for many hours 
There was an irnmc-liatc severe cenma rcnciion. and 
crmpietc di'-ci>nv,''gcrnc:)i r.'.i ihe p.art of tiic p.atient, 
who dccl.arcd '‘Nothing will do anv good'.” I pointed 
out tint fmpro) trmml /"/</ taken place, despiie two in- 
fractions nf the rules. ,arr<! she c.onvente.d lo following 
all rcgnlnlio’.is impliriti'y for one weeje more, after 
which •— !! nt> better— she v oukl be entitled to condemn 
the treatment. Though. T had doubts of her fortitude, 
this woman kept her word, and teas reiwardcd by com- 
plete relief nf ,a3! her symptoms. 

B. DT^nKUEF Ob' OTJfER PtjTSJCIANS. OR 
unethical IXTERFRRENCE WITH 
PAITENTS under ALLERGIST'S 
C.'kRE.. 

1. During the rag-weed pollen season, a man con- 
sulted me for dermatitis of hands and face, including 
the coj'.junclivae. He reacted not only to pollen but 
also to certain foods, .so control of both diet and en- 
vironment w.as prescribed, and desensitization treat- 
ment instituted. He was relieved of all symptoms for 
that season, hut the following year neglected to renew 
his procautiotis under my direction When he accom- 
panied his mother-in-law who had asthma, to the of- 
fice of another allergi.st. this man persuaded my pa- 
tient to let him m.ake a skin test with rag-weed pollen. 
This allergist’.s test was negative, but because the pa- 
tient told of his experience with me the previous year, 
the allergist referred him for immunization to the 
mother-in-law’s physician. But when the rag-weed 
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blossomed that year my patient’s “hay-fever symptoms’’ 
in skin and eyes returned in full force. Fie returned 
to “where he” had fjotten help before,’’ once more re- 
acted to the tests and received the proper treatment, 
which was completely successful. Ilis mother-in-law’s 
treatment for asthma by th<' other allergist having 
“failed," she too, underwent the proper tests, and I 
was able to afford her complete relief. Here we have 
two “failures’’ in the treatment of allergy, and two 
gross violations of medical ethics — coaxing a jiaticnt 
who had announced himself as previou.sly under my 
care, to undergo a skin test, and then supplying a third 
physician with desensitizing material to treat this pa- 
tient, though this third physician uas not the patient’s 
family doctor. 

2. An even greater violation of professional ethics 
occurred in another case, that of a man suftcring from 
gaieral depression, and exhaustion with great weak- 
ness. Excellent results were obtained on the diet in- 
dicated by the skin tests, which had also revealed the 
patient’s scnsilivit}’ to tobacco smoke, which he com- 
plained caused headache, sore throat, and cough. This 
man made excellent progress for three months, but 
was then taken acutely ill, and seen by another ])hysi- 
cian. This doctor Avas unable to make a diagnosis, 
but infonned the family that I had “poisoned” the pa- 
tient with my tests made three months previously. 
Kotwithstanding. he called in a third physician to 
make a new set of tests. This other allergist failed to 
find any sensitiration. whereupon my methods and 
diagno‘'is were condemned. But the housekeeper hav- 
ing noticed that the renal symptoms for which I had 
previoush' given some medication, were once more in 
evidence, tlie patient himself began to take this medi- 
cine. and immediately recovered. I afterward learned 
that all of the four consultants who gathered at this 
man’s bedside, smoked during their conference, ignor- 
ing his allergic reactions. Yet not one could tell rvhat 
ailed the patient! 

3. An ortliopedist sent his tviie to me for treatment 
of vitiligo. I infonned her that the existing discolora- 
tion of the skin could not be removed, but the process 
could be ariested by following the diet indicated by 
the results of the skin testing. Blood pressure was 
systolic 100_ and diastolic 70, but I told the woman 
that faithful adherence to the diet usually corrected 
abnormally low pressure. When she reported my find- 
ings to her husband, he at once sent her to a cardiolo- 
gist, and decided tbat„the diet prescribed Avas "too 
radical a change” and Avould prove a “shock to her 
system” if I did not modify it. During the three 
weeks before she returned to my office she failed to 
folloAv instructions and so Avas no belter. Because of 
the husband’s unethical attitude, I declined to give her 
a further appointment, and this orthopedist has ever 
since condemned me, my Avork, and skin tests in 
general. 

Other doctors have sent their patients elsewhere 
and received negatiA-e reports so regularly that they 
have lost faith in any sort of diagnosis or treatment for 
allerg3% When sent to commercial laboratories this 
happens so frequently that both patients and referring 


physicians become disgusted anti call it a “simple Avastc 
of monc}^’’-— as indeed it is. Others decry the whole 
matter as “nonsense.” A college Freshman told the 
examiner that he had been my patient, and had been 
proved sensitive to certain foods and pollens. Fig was 
told to “forget it” — ^that the examiner himself had a 
food allergy," but ate whatever he liked and disregarded 
the reactions. 

4. Early in my experience in the M.G.II. clinic I 
saw a young woman, a volunteer Avorker in a secre- 
tarial capacity. She had a pronounced sensitization 
to vertebrate fish, affecting the mucosa of the respira- 
tory tract, witli gastro-intestinal distress and generalized 
urticaria lasting for about fi\’e hours, and returning to 
normal at the end of 24 Iiours, but leaving the patient 
completely exhausted. As I had no fisli extracts at 
that time, I liaslencd to prepare some, and after ob- 
taining characteristic sldn-reactions Avithout any con- 
stitutional disturbance, was surprised to learn that the 
testing had conferred such a degree of immunity that 
for six wcelsS she Avas able to cat all the fish to which 
she had been proved sensitive, Avithout any reaction. 
But after about six Avecks all the manifestations Avere 
renewed, and other physicians agreed that the girl Avas 
a “neurasthenic.” I am still convinced however, that 
the skin tests told the truth, that my extracts Avere ef- 
ficient, and that the fact that abstinence from the of- 
fending fish protected her from the symptoms, demon- 
strated the efficiency of the method. 

C. OPPOSITION BY REFERRING PHYSICIAN. 

1. I found that a patient referred to me by a gastro- 
enterologist AA’-as sensitiA'C to banana. On reading tliis 
in my report, he found it ridiculous that “a simple 
tiling like banana could hurt anybody.” so did not im- 
press upon the patient the necessity of following the 
diet exactly, and another failure was chalked up against 
me. When I informed another physician that his 50 
year old sister Avas sensiti\'c to goose, he retorted that 
as she had never in her life eaten goose, it was impos- 
sible for her to be sensitive to it. Because he Avas so 
ignorant of the meclianism of allergy, he could not 
understand that it exists even when certain exciting 
stimulants may never have been encountered. A strik- 
ing illustration of this is the reaction to albumin — 
nausea, vomiting, asthma, or even collapse — Avhich a 
child may undergo when given its first egg. 

Such chikhen are often refcircd to me by pediatri- 
cians, not infrequently after they have been tested by 
other allergists and pronounced “negatNe.” One 
mother of a 7 year old girl, for wliom she had sought 
relief (unsuccessfully) from chronic “colds,” asthma, 
and bronchitis, by visits to pediatricians, Avas so in- 
furiated at their failures to discover the cause of her 
child’s reactions that I had difficulty in dissuading her 
frorn^ returning to accuse them. ’Another little girl’ 
Avas in a similar condition, and also presented so scA'cre 
a gipgivitis that the dentist had to remove the bands 
Avhidi he had placed on her teeth. She had fallen so 
far behind in her school Avork that a private tutor had 
to be employed. Properly tested and placed on the 
indicated diet, she not only got rid of all allergic mani- 
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testations hut lier mental state likewise "cleared,’* so 
that she received “A” marks in all her studies. 

A woman whom I tested, alter several other prac- 
titioners had found her "negative,” reacted to cat-hair 
as well as various food-proteins. One allergist said he 
had a '‘hunch’* she had an endocrine disturbance, but 
admitted the "hunch” had no scientific basis. But the 
woman herself instantly recognized tlie relation of her 
symptoms to her visits to a friend who had a cat. By- 
avoiding the cat, ns well as the forbidden foods, she 
recovered perfectly from a severe disfiguring eczema. 

If skin tests were made a part of the routine “physi- 
cal checkup” given where diagnosis is in doubt, or 
there are no definite complaints but only a feeling of 
being physically “below par,” I am certain many un- 
suspected sensitizations would come to light. Such a 
patient came to me in a roundabout %vay. His dentist, 
whom 1 had successfully treated for angina pectoris 
and arterio-sclcrosis. so impressed this man with the 
importance of detecting and treating a11eigy% that he 
urged his fiaucer to consult me for her weakness, ex- 
haustion, and low blood pressure. She agreed to do 
this on condition that hr would also undergo the tests 
and receive treatment for what she considered over- 
w eight. 

The young lady w-as tested and treated with excel- 
lent results, but when the man’s turn came, he con- 
fided to me that he was merely keeping faith with his 
fianci'c. there was “nothing wrong” with him. None 
the less I took the history and made the tests e.vactly 
as for a very- jj] patient. The .systolic pressure wa‘- 
iOO. the diastolic 70. The only complaint was "some 
mucus comes iuto my throat.” A diet in accordance 
with die readings of the skin tests w-as ordered In 
two weeks this patient returned w-ith a systolic pres- 
sure of 120, there was no more mucus in fhe tliroat, 
and a previously experienced sense of bloating and 
distention in die stomach, wliicli be had “thought was 
natural.” had entirely left him Such results prove 
the efticiency of the skin tests, and the results which 
may be obtained by proper diet regulation. They also 


illustrate how much the allergist must depend upon the 
faithfulness and enthusiasm of his patient 

Frequently, in medical periodicals, articles appear re- 
porting the failure of self-styled “allergists” to obtain 
skin reactions to proteins upon patients suffering from 
eczema, urticaria and psoriasis. They also claim a 
large percentage of negative results in vaso-niotor 
rhinitis, or even in asthma. A recently published edi- 
torial, based upon such reports will undoubtedly do 
much to prejudice medical men who have no special 
knowledge concerning allergy, against the use of skin 
tests It is my contention that such failures are due 
aitirely to ignorance and inexperience on the part of 
the e.xaminer, failure of the pStient to cooperate, or— 
most frequently — to both. I am confident that if the 
.skin tests are properl_v made with reliable test-sub- 
stances, mtd proprtly inlcrprctcd, if the patient’s dietary- 
icgimen and enrirOnmenta! regulations are preci.scly laid 
out <7nd siriclly jolloivcd. the detection and successful 
treatment of allergy is absolutely assured 

SUMMARY 

1. Allergy can only be detected and treated properly 
by those wlio have had careful training and long ex- 
perience in this work; who are skilled in interpreting 
the varied reactions given by different types of skin, 
and who have the jiatience to give each case the bene- 
fit of all possible sensitizing yiroteins (I regularly use 
240 different test substances). 

2 l^ck of cooperation on the patient's part, in cases 
where tests are correctly made and interpreted, is the 
cause of failure in treatment. Referring physicians 
often modify or nullify the allergist’s directions when 
patients are returned to them; outside physicians fre- 
quently condemn all testing and dieting for protein 
sensitization, thus undermining the general public’s 
confidence. 

3. Allergy is an important subdivision of internal 
medicine, and its detection and treatment should re- 
ceive far wider consideration and practice. The results 
obtained by skilled allergists w-ith cooperative patients 
are highly gratifying. 


The Nutritional Basis of Nervous Disorders in Children 
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T flE brain controls directly, by nerve impulse or 
indirectly- through the blood stream, the activity' 
of all other' tissues of the body. Its development sets 
the pace for the development of all other tissues as 
the first in embryogenic formation; its work entails 
perception, memory, concentration, judgment and rea- 
son; its function involves the regulation of the invol- 
untary functions of every part of the body. The mental 
energy' essential for the performance of brain and body- 


function is a product of two distinct factors, i.e., the 
quantity- or capacity factor and strength or intensity 
factor. This formula is analogous to that applicable 
to all other forms of energy- compounded of the same 
two factors. Since the infant’s nervous system is far 
from being complete at birth, we are concerned w-ith 
both changing capacity and intensity factors through- 
out maturation. The structural or capacity factor re- 
quires all nutrients essential for tlie development of 
the body as a whole, especially proteins, liquids and 
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minerals througli enzyme activity. Tlie functional or 
jntensit)' factor on the other hand requires at least 
four components — dextrose, oxygen, vitamins and 
minerals through coenzyme activity. Alteration in 
brain structure leads to mental deficiency, while alter- 
ation in brain function leads to aberrations in behavior , 
the one involves irreversible anatomical lesions nhile 
the other to leversible biochemical lesion.s. 

Jlental Energ)' = Brain Intensity X Brain Capacity 
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MULTIPLE NUTRIENT DEFICIENCY 
The nutrition of the brain is best maintained on an 
adequate regimen until we know more about the brain 
metabolism of each nutrient. Protein nutrition has 
not been sufficiently studied although all amino acids 
except c^’stine have been isolated from the brain tissue. 
Allergenic protein, however, may produce reactions in 
the cranial cavity simulating brain tumor, cerebral 
anemia, psychosis and neurologic manifestations as a 
result of cyclic vomiting, iMenieres syndrome, mi- 
graine or epilepsy. Carbohydrate nutrition is limited 
to dextrose as the sole source of energ}’ with little 
carbohydrate reserve in the brain. Lipid nutrition is 
active but limited to brain structure since no energy 
is formed from oxidation of fat and no fat is stored 


maining at the head of the class. Apparentty, pro- 
vision of the components essential for brain energy 
in a mind of exceptional brain capacity does not inter- 
fere with the calibre of the mental work. The role of 
some essential nutrients has been evaluated in the 
mental activity of 'experimental animals but the ap- 
plicability of this knowledge to children is a moot 
question. Since multiple nutritional deficiency pre- 
dominates. the pertinent problem is to determine the 
effect of malnutrition on retarding mental function. 
Despite the difficulty of evaluating the nutritional status 
of children at various ages and the task of excluding 
underlying diseases affecting mental growth, we have, 
nevertheless, been able to study the effects of nutri- 
tional improvement on child mentality in 182 children 
from 2 to 9 years of age, half institutionalized and half 
out-patients. 

Group I included 41 retaided and SO average chil- 
dren malnourished at the time of the first mental test 
and well nourished at the time of the second test. 
Group II included 41 retarded and SO average chil- 
dren, well nourished at the time of the first test and 
still well nourished at the time of the second test. 
Each group was equated for chronological age, I. O. 
and interval between Kublmann-Binet or Stanford- 
Binet tests. The data in the tables reveal an average 
rise of 10 points for retarded and 18 points for healthy 
children of Group I in contrast with an average zero 
change for the retarded and a -0.9 change for the 
healthy in Group II. The greater variability shown 
b}’ higher standard deviation of I. Q. in Group I in 
comparison with Group II is probably due to the 
initial variations in nutrient deficiency and individual 
responses to nutritional tlierapy. The significance of 
this difi'erence in I. Q. change in favor of the mal- 
nourished group is 2.43, indicating that chances are 
99.2 in 100 that the difference is greater than zero. 


TABLE I 


Effect oj Niitritiou on Mentality 


, 1 M ‘ 

Ak^ 

Interval 

r 0* 

Malnourished Groups 

41 Retarded I 

I so Normal 

Range 

Average 

Range 

Average 

2 S years 

20 90 

1-7 years 

I ■" "8 to 

3 years 10 months 

3 Vz years 

0-10 

2 10 years 
: 95-145 

1 1*3 years 

1 j 2 to 

4 years 8 months 

110 

2 years 
-rlB 

Arc 

1. Q. _ 

Interval 

I Q. Change 

1 Wcll-Norishcd Groups 

; 42 Retarded 

1 so Normal 

Range ' 

Average 

Range 

Average 

2 8 years 

20 90 j 

1 8 years ; 

— 20 to 4-11 

4 years 10 months 

52 

3 V 2 years 
— 0 3 

2 10 yenrs 

95 140 

1-3 years 
— 25 to 4-20 

5 years 

110 

2 years 
— 0 9 


beyond growth requirements. Most of the vitamins 
have been found in brain tissue but onl)' the specific 
role of water-soluble vitamins is thus far established. 

Experimental and clinical data have revealed that 
any nutrient deficiency decreases mental function but 
few data are available on the role of nutrition in im- 
proving mental potential of children. The old dictum 
correlating a healthy body with a healthy mind does 
not necessarily bold, for some malnourished children 
fail in tbeif school work, while others show a strong 
desire for constant mental activity and succeed in re- 


There is a significant correlation between the age at 
the time of the first test and I. Q. rise. A correlation 
of -0.56 is a clear indication that the younger the 
malnourished child when nutritional therapy is insti- 
tuted, the greater the chance of improvement in mental 
function. Indeed, the sharp decline in average I. Q. 
rise for the malnourished group after the age of 4 
years suggests that irreparable damage is to be ex- 
pected in older children. Flexibility- of I. Q. change 
during the first four years of life bespeaks of reversi- 
bility in mental development, while relative constancy 
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group as compaied with ilie rero correl.umn of the 
well nourished grouj) suggc'ts that as long as two 
}ears may be necessary to bring about tiie aveutge 
gain in I. [}. following nutritional iher.ipy. 

A .striking tcatuie of the luentalh healthy mal- 
notiri.shod group was .spoiuaueani* allvviaiion of nervous 
symptoms witii iinprovetnent in mitrition, 'J'hc <hil- 
ilren became more iuterejied, atteutive, re-pousive and 
showed greater ahility to coru-entratc upon tlieir school 
t:isk's, liven those wlto were mentally alert, jirt'cocsou# 
and overambitious de.spile under nutrition sliow'cd 
greater stability in behavior and greater purposivencss 
in activity. Many nervous manifestations .such as tics, 
nail biting, iklgctiug, fietfulnosS, sleeiiIe.sSHC.ss, bed 
wetting ami lugbl terrors diminished but did not clca*. 
during the cotirsc of these ohservations. 

DEXTRO.'^Ii DEFICIE'SCY 

The bniin requires de.vlrose continuously for cnergv 
since it can oxidize no other sugar. Reserve glycogen 
is insignificant and available ccrebro.sides and galactose 
cannot bum in the brain. Even in total diabetes the 
bniin utilizes dextrose from the circulation when the 
rest of the body derives most of its energj’ from oxidi- 
zation of fat. Most causes of hj-poglycemia arc due 
to disturbances of the nervous system, to disejises of 
the liver and to hyperinsidinisin, organic and func- 
tional. True hyperinsulinism is a rare dironic dis- 
ease of the pancreas characterized by symptoms of 
hypoglycania after long periods without food, low 
fasting' blood sugar, prompt relief by ingestion of food, 
flat dextrose tolerance curve and excessive rate of 
dextrose removal from tlic circulation. Relative hv-per- 
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cases of the cmkH;rinc gland.s. e.specialh’ /Vddison's 
di'cas.'. Simnioiid’.s disease and in pothvTOidi'm : in 
di.Hcases of .jiic nervous s.vstem, especially aiiore.via 
ncrvQ'a. lupertonirity, vagotonia, neurosis, asthenia, 
psycho'is; paralysis and cpilcp.sy. 

Whatever the cause of hypoghvemia the symptom‘s 
are referable to the central nervous .system. They 
van- from mild degrees of irritation, fatigue, or hun- 
ger to extreme weakness, iinconsciou'-nes.s and convul- 
sions. Flushing, sweating, jiallor and cyanosis may 
occur even in the newborn. On the other hand, ex- 
iremelv low blood sugar values may fail to induce 
these "characteristic uninifcstations in very young in- 
faiiis because of inadequate development of the centra! 
tiervotis system. The tbieshold, therefore, of hypo- 
glycemia is lower in children than in adults. Pro- 
dromal symptoms consist of nervovtsucss, sleeplessness, 
pallor, ^a!ivatio^, deere;t^e itt cortical activity and 
slowing of mental function. Neural manifestations be- 
gin with restlessness, diplopia, facial twitching and 
proceed to convulsions, hemiplegia, asphasia and sen- 
sory disturbances. Psychic features are pronounced 
ranging from auxict} , depression, lack of concentra- 
tion, thick speedi, facial grimacing, emotional imbal- 
ance and hysteria to eventual loss of consciousness. 

A group of non-diabetic children have been observed 
with various nenmus disturbances referable to h 3 ’po- 
glycemic states. The only case of true hyperinsulinism 
was due to physical hyperactivity of the pancreas 
brought about by excessive carbohydrate intake. The 
child was maintained on a predominantly high sugar 
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and starch regimen with consequent obesity. An 
abrupt diange to an adequate regimen precipitated a 
iiypoglyccmic attack. Other cases showed relative 
hypciinsulinism due to A'arious causes but the symp- 
toms of liypoglycemia were not closely con elated with 
the level of blood sugar. In general, the first stage 
was characterired by fatigue, lassitude and reluctance 
to physical or mental effort. The child becomes pale, 
drauii and tearful. The second stage attributed to 
compensatory adienalin secretion as chaiacterizcd by 
clammy perspiration, palpitation of the hcait. tremor 
of the hands and sensations of thirst and subjective 


prompt relief of 'krious degrees of low blood sugar 
levels and prevention of acute attacks. The first is 
accomplislied by oial or parenteral administration of 
dextrose solutions and the second by dietary regula- 
tion. Epinephrm (1 tlOOO) several minims may re- 
vive a child sufficiently to take dextrose by mouth. 
Otherwise, lectal or intravenous dextrose solutions 
are emergent. Theieafter three meals a day are re- 
inforced with small feedings of easilv assimilable car- 
bohydrates between meals and at bedtime. This will 
obviate tlie indiscriminate nibbling by nervous chil- 
dren in order to overcome the effects of low blood 


TABLE IV 

Anoxia hi Ncn>ous Disorders 



I 

Type 1 

Cause j 

Symptoms 

\r 

K * 5 > e\rs 

Anotic 

(lotv’ sitxitation of hrb. ■ 

arterial blood) 

Conreoicil heart disease j 

Weakness faintness, headache, dizziness 
syncope, loss of self control, excitement, 
cyanosis 

F” 

J., 10 j 

] 

Anortc 1 

(mccbanical Imctfcrcncc s*.ub oxyRcn 
absorption) 

Bronchial asthma 

Dcprcs‘'ion, .apathy, drowjiiness, intellect 
and senses duHcd, dyspnea, neurasthenia, 
cyanosis 


F , 12 ^ tars 

1 Anemtc 

1 (oWRcrt content b> lot' hfib ) 

1 Microcytic hypochromic anemia 

ratipuc, irritability, forgetfulness, frws* 
tration. sleeplessness, neurasthenia 

A 

r» H ^ears 

1 Sttrnanc 

1 (oxyf^en auppU tntfficunt) 

1 Mjocardul fuluie 

1 

i 

ratJgabihry, dyspnea, headache, dizziness, 
famtinp attacks, mco ordination in Rait. 
loss loR poucr, nausea, vomitmfj, anorexia 


S}mptoms of fear and panic. The third stage was 
characterized by dullness, confusion or indistinct 
speech, belligerency, tantrums, anger and rage The 
final stage of coma w'as not observed in these non- 
diabetic children, except in a case of recurrent vomit- 
ing complicated by alkalosis. One of these children is 
representative of many who are considered mentally 
ictarded because of repeated school failures. .Actually 
they showed normal I. Q. levels despite drowsiness 
fatigetbility, poor understanding, lack of concentration 
and forgetfulness. Unfortunately, detection of hypo- 


sugar. In many cases such a icgimen may increase 
the hypoghcemic attacks since large amounts of car- 
bohydrate stimulate the insulogenic mechanism and 
thus produce a vicious cycle. Consequently, the high 
protein, moderate fat and i datively medium carbohy- 
drate formula is more advantageous. Tlie evenness of 
the rate with which carbohydrate is libeiated from 
protein, the slowness of fat absorption makes this the 
diet of choice. To assure more complete utilization of 
dextrose in muscle metabolism adequate amounts of 
thiamin are essential. 


TABLE V 

ilyf'oglyceiiiid in Ncivotis Disoidcrs 


Acre ! Type 1 

Cause 

Symptoms 

C D , 4 years 

True ht'pennsuhnism 
(phjsiolotpc hyporactivitj) 

Abrupt chaUKc from Irph carbo 
hydrate diet 

Fatigued, dull, weepy, fearful, irritable, 
faint 

J B, 5 year* j 

Relatite hyperinsulinism 
(endocrine imbalance) 

Familial; follows digestive or 
infectious diseases 

Sudden rape, screaming, kicking facial 
twitching, thick speech, consTilsion 

b W , 7 years 

Relath c hyperinsulinism | 

(recurrent \omiunf;) | 

Focal infection— 
sinusitis 

Languor, dullness anorexia, vomiting, 
irritability, stupor 

M B , 8 years' 

Relame hyperinsulinism ' 

(recurrent diarrhea) 

Food allergy — - 
milk, wheat, egg 

Anorexia, lassitude, diminished effort, 
poor school work, fear, day dreaming 

G N, 9 years 

. ^RcUme h>pcrm<ulmtsm 

(starv'ation) 

School vomiting— 
psychogenic 

Worried, an-nous, excitable, tense, pan* 
ick^, fearful, vomiting, perverse, fidgety 

C F., 10 years 

Rclame htpennsulimsm 
(starvation) 

Undcmutntion — 
discordant home 

School failure, drowsiness fatigability, 
despondent, weepy, forgetful, dreamy 


glyccraia was difficult because the conditions respon- 
sible ior these states were not always producible under 
routinized scrutiny. With elimination of the under- 
Ijdng factors responsible for nutritional failure, the 
hypogl} cemic slate was corrected with corresponding 
improvement in mental function. 

Treatment of true hyperinsulinism is surgical buJ 
that of relative hyperinsulinism is directed toward 


OXYGEN DEFICIENCY 
The brain requires a continuous supply of oxj'gen 
from tlie circulation. Oxygen reserve in the capillary 
bed suffices for 10 seconds and the survival time of 
tile nervous tissue without oxygen is limited to 20 
seconds. The brain consumes 10% of the oxygen in- 
take of the body and the cortex ten times as much 
as the while matter. This is an enormous amount of 
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oxygen utilized by the gra)- matter if one recalls that 
tiiere is but tone cubic inch of the substance embodying 
the seat of conscious mental activity. The effects of 
low oxygen tension are equivalent to those of hypo- 
glycemia for both are involved in the energy yielding 
reaction. There is progressive loss of reasoning, 
judgment and insight. When anoxia is rapid, loss of 
consciousness may occur without warning. If anoxia 
develops gradually the intellect and the senses become 
dulled without the child being aware of what has 
happened. Headache, depression, apathy and drowsi- 
ness or- excitement and loss of self control may de- 
A'clop. Understanding is impaired more than sensa- 
tion, although the senses wane, hearing being retained 
the longest. Incoordination in walking is followed by 
loss of power in the legs and paralysis of the arms. 

Three types of anoxia occur in children; (1) the 
anoxic type where the oxygen tension in the arterial 
blood is lower than normal develops in congenital 
heart disease, in mechanical interference with oxygen 
absorption, in pulmonary disorders and in high alti- 
tudes; (2) anemic anoxia where the quantity of hemo- 
globin is diminished occurs in all forms of anemia, 
methemoglobinemia sulfhemoglobinemia and carbon 
monoxide poisoning; (3) stagnant anoxia due to cir- 
culation insufficiency occurs in decompensated heart 
disease, shock and vasospastic phenomena. 

THIAMIN DEFICIENCY 

Thiamin pyrosphosphate is essential for the utiliza- 
tion of pyruvic acid, the intermediate degradation 
product of carbohydrate metabolism within the cells. 
In thiamin deficiency, therefore, pyruvic acid accumu- 
lates in various tissues and body fluids just as dextrose 
accumulates in insulin deficiency. Pyruvemia, i.e. 
levels exceeding 1 mgm.,% noimal is thus the chem- 
ical index of thiamin deficiency. It concerns the brain 
more than any other tissues because it depends pre- 
dominantly upon combustion of carbohydrate. The 
rise in pyruvic acid levels of the blood decreases dex- 
trose utilization by the brain, normally 15 mgm.,%. 
with consequent decrease in oxygen utilization. The 
resulting depression in cerebral metabolism explains 


_ TABLE VI 

Thiamin in Polyneuropathy 


Age ] 

1 Type 

j Features 

Response 

I. W., 
2'/, y« 

2 

Acrodynia 

(infection’) 

Upper respiratory tnfec- 
tion, cutaneous lesions, 
muscular hypotonia, loss 
tendon reflexes 

B, 2 weeks -T* 

B<i 2 weeks 4- 
Duration 9 week*; 

B J. 

3 yrs. 

Lead 

(paint) 

Mental deficiency, colic, 
neuritis, encephalopathy, j 
anemia (stipphng), epi 
physeal density 1 

Bi 2 weeks 4- 
C 3 weeks ■4''4' 
Hemolytic anemia 

B 

5 yw. 

Arsenic 
(rat potsoti) j 

Oigcstive disturbances, ! 

parasthesia ext-emities, j 

facial edema ] 

Bt 4 weeks -b'r'h 

A. G, 

6 yrs 

Infective' 

(GmUaia* 

Barre) 

Upper respiratory mfee 
tion, muscular weakness, 
facial net\e paralysis 

Bi 6 weeks 4'"*' 

B*5 2 weeks i 

W. H., ] 
8 yrs, 1 

Uv'coparotid 

(infe«ion) 

II 1 »* 

Digestive disorders, bi- 
lateral parotitis, bilateral 
facial palsy 

Bi 8 weeks -f- 

I. E. 1 
9 yrs. j 

Porphyria 

(sulfonamide) 

Digestive disorder, con 
vTiIsions. h) percsthesia, 

polytieutitis 

Bi 1 week 


mental changes observed in children with thiamin de- 
ficiency. It may develop in nursing infants as a result 
ol a deficient maternal dietary; in infants and young 
children as a result of a high carbohydrate regimen; 
and in older children with organic disease affecting in- 
take, assimilation or utilization of essential nutrients, 
especially during periods of rapid growth. 

Mcuraslhenia is the functional disorder first ob- 
seivcd in thiamin deficiency. It is manifested by 
fatigability, anxiety, irritability, forgetfulness, head'- 
aches, impaired judgment, bodily complaints, hyper- 
sensitivity, frustration and sleeplessness. The child’s 
personality is characterized by a iniiuis in view of his 
inability to do things. If no irreversible basis is found 
for this behavior an adequate dietary reinforced with 
thiamin improves, even if it does not cure the condi- 
tion. I have been unable to differentiate this syndrome 
from psychogenic disorders nor to observe any strik- 
ing benefit from thiamin therapy per sc. 



Neuropathy, induced by infectious, chemical cachec- 
tic, digestive or metabolic disorders represent anatom- 
ical lesions or nerve degeneration due to thiamin de- 
ficiency. It is invariably associated with decreased 
gastric HCl, anorexia, vomiting, diarrhea and other 
digestive disorders thus impairing utilization of food. 
The clinical picture is often obscured by multiple vita- 
min deficiency for absence of A, B*. C and D may 
also lead to degeneration of the spinal cord, roots and 
nerves. Conversely, their presence may prevent de- 
generation caused by poisons which affect the nervous 
system. Early recognition of thiamin deficiency neuro- 
pathy is based on the presence of plantar pain and 
calf muscle tenderness. If, in addition the ankle jerks 
become absent the diagnosis is established. As the de- 
ficiency progresses the knee jerks disappear, impair- 
ment of position sensation in the toes develops and 
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vibratory sensation tip to tiie pelvis wanes. In ex- 
tretne cases the upper extremities may become in- 
volved so that the biceps and triceps reflexes disappear 
and glove pain and loss of finger dexterity develops. 
As a rule these manifestations are bilateral and sym- 
metrical in true thiamin deficiency. 

I have observed occasional cases of polyneuropathy 
of various etiology and have attanpted to evaluate the 
role ot thiamin in each case.'- As this type of disease 
tends to spontaneous recovery it is difficult to estimate 
the value of any method of treatment once the under- 
lying cause is removed. Nevertheless, the dietary his- 
tory in cases of acrodynia, lead poisoning and uveo- 
parotid neuropathy showed evidence of multiple nutri- 
ent deficiency. Since digestive disorders were present 
in all. interfering with absorption and utilization, thia- 
min or pyridoxin were administered in massive doses 
according to individual indications, although the evi- 
dence in each case is not very striking for a deficiency 
disease. Thiamin, nevertheless, induced a more favor- 
able response than anticipated in such degenerative 
processes. 

NICOTINIC ACID DEFICIENCY 
Niacin is present in the molecule of two coenz}anes 
involved in intercellular oxidation. The coenzymes 
concentration in the red blood cells is thus an index 
of the adequacy of nicotinic acid. Low values for 
enzyme concentration occur in children with infectious 
disease, diabetes, leukemia and other conditions asso- 
ciated with decreased supply, inadequate assimilation, 
increased demand or increased loss. The resulting re- 
duction in normal cellular respiration is reflected in 
functional disturbance in various organs of the body, 
especially those weakened by hereditary predisposi- 
tion. A marked lowering of the coenzymes in the 
blood, brain and renal cortex may be incompatible 
with life hut moderate lowering leads to anatomical 
lesions characteristic of pellagra or nutritional ence- 
phalopathy. Prodromal symptoms are ill-defined be- 
fore the diagnostic triad of diarrhea, dermatitis and 
dementia develops, especially in pellagrous families. 
The maternal diet during pregnancy and lactation is 
inadequate, the breast milk defective and the infant 
maintained on a high carbohydrate regimen. He be- 
comes irritable, frightened, apprehensive, listless, apa- 
thetic, tired and sleepless. These manifestations wax 
ana wane, increasing in severity until anatomical le- 
sions induce full blown features of tlie disease. Such 
a child becomes retarded mentally until specific therapy 
is instituted. If the condition has progressed beyond 
the first growth cycle, there may be loss of memory, 
confusion and confabulation in one type or excitement, 
depression, mania or delirium in another type. Treat- 


ment instituted early reverses the biochemical and 
some of the anatomical lesions but delayed therapy 
leaves residual physical and memory defects. 

PYTtlDOXIN DEFICIENCY 
Asthenia accompanying other deficiencies of the 
vitamin B complex is due to pyridoxin deficiency It 
is characterized by weakness, nervousness, irritability, 
abdominal pain and difficulty in walking and relieved 
dramatically by administration of pyridoxin but un- 
relieved by thiamin, nicotinic acid or riboflavin. On 
this account pyridoxin has been advanced for the post- 
encephalitic syndrome, parldnsonism, in which ataxia 
and lethargy have been occasionally relieved. 

POTASSIUM DEFICIENCY 
Familial periodic paralysis is characterized by re- 
current attacks of flaccid paralysis, probably due to 
potassium deficiency. The deep reflexes disappear 
and the muscles become irresponsive to electric stimu- 
lation. Various conditions precipitate an attack con- 
sisting of exposure to cold, fatigue, worry, excitement 
or dietary indiscretion. The diminution in serum po- 
tassium during an attack may he spontaneous or in- 
duced by dextrose, insulin, thyroid, epinephrin or 
ephedrine. The underlying chemical defect is in the 
central nervous system and in the muscles. Urinary 
potassium excretion decreases markedly during an at- 
tack. hence potassium is not lost from the body but 
distributed through tissue fluids and cells. 

CALCIUM DEFICIENCY 
Tetany in infants results from calcium deficiency, 
rickets, celiac disease, tropical sprue, parathyroid de- 
ficiency, prolonged vomiting, overventilation of the 
lungs or administration of alkali. It is characterized 
by carpopedal spasm, larjngismus stridulus and con- 
vulsions due to diminution in the calcium ion concen- 
tration of the blood. Paratln roid tetany due to actual 
insufficiency is rare in infancy alihough absence of 
parathyroid or atrophic changes may occur. Postoper- 
ative tetany is occasionally seen after operation with 
or without injury to the parathyroid glands. Gastric 
tetany follows loss of acid gastric secretion b}- vomit- 
ing alkali and thus decreasing the calcium ion concen- 
tration to critical levels. Hyperventilation tetany is 
due to loss of carbonic acid through the lungs result- 
ing in alkalosis and consequent reduction in ionized 
calcium. Chemical tetany may be induced by adminis- 
tration of salts which combine with calcium, especially 
carbonates, phosphates and citrates. Nephritic tetany 
is brought about by retention of inorganic phosphates 
which depress serum calcium to critical levels. Celiac 
tetany is due to reduction of serum calcium as a result 
of failure to absorb adequate amounts of vitamin D. 
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Book Revieivs 


Practice of Medicine; Jonathan C. Meakins, 
L.L.D., Fourtli Edition, pp. 1444, St. Louis, The C. V. 
iMosby Company, 19+1, 1 1 0.00. 

This ‘'pjactice” continues to be one of the best bal- 
anced of those currently popular with the medical pro- 
fession, partly because of its practical basis on pliysio- 
-lofjical principles, but also because of the author's wide 
grasp of a field which, as he slates, is becoming dis- 
couraging because of its vastness. In spite of this, it 
would be unfoitunate were “practices’’ to cease in 
favor of special monographs, provided such “practices” 
can continue to give the reader in condensed form so 
general a description of disease, as the present volume 
affords. The section on gastro-cnterolog}* is particu- 
larly attractive and profusely illustrated with informa- 
tive X-ray reproductions It is regretted that no more 
than a paragraph is devoted to gastroscopy, but other- 
wise it would be difficult to find a more capable treat- 
ment of digestive diseases. The cardiovascular section 
is notable for its cardiographic presentation of the ar- 
rhj'inias. The entire book contains a wealth of beau- 
tiful illustrations. It can be most highly recommended 
to all practitioners. 


Diseases of the Digestive System: Edited by Sidney 
-A. Portis, IM.D., 2nd Edition, pp 932, 182 engravings, 
Philadelphia, Lea & Febiger, $11.00. 

The list of contributors to this improved second 
edition includes a sizeable fraction of the men vho are 
most outstanding in American Gastro-enterology, and 
each lias happily been a+ed to write about that phase 
of the subject with which he has been most closel}’ as- 
sociated in his own work. One result is a freshness 
of touch and a disregard of unsupported tradition. 
Gastroscopy is suitably covered. What is called 
“psychosomatic medicine” receives attention. Franz 
Alexander deals with psychosomatic disturbances of 
the gastro-intestinal tract from the standpoint of an 
analyst or "depth psychologist” dealing with such con- 
ditions as anorexia nenmsa, cardiospasm, gastric neu- 
rosis, diarrhea and constipation. The editor is to be 
congratulated upon introducing these comparatively 
new concepts into a textbook and Alexander's contri- 
bution is stimulating. Many hard-headed gastro-enter- 
ologists, however, still are opposed to too general an 
acceptance of the diagnostic and tlierapeutic implica- 


tions of the psychoanalysts. Portis himself who is 
known to^ keep an open mind on this aspect of disease, 
reports his own woik on the effects of psychic fatigue 
on the body’s energJ^ system, particularly tlie meta- 
bolism of carbohydrates. The section on gastro-in- 
testinal allergy emphasizes the potential scope of this 
subject, — one which is neglected simply because most 
doctors have neither the time nor training to put it 
into practice. Endocrine influence on digestion, the 
pastro-intestinal manifestations of arthritis, the tract 
in pellagra, are but a few of the separate chaptei-s, 
whose inclusion demonstrates the breadth of treatment 
which the editor conceived for this book. Hurst, who 
sends a chapter from England on mucous colitis, shows 
himself to be largely nihilist in treatment, confessing 
that a course in psychotherap)' often does more good 
'than local treatment. From the literary angle the hook 
maintains a high standard : all authors state the facts 
clearly and acceptably, the one most closely approach- 
ing “shiism’’ bemg Hurst. We can recommend this 
volume for its comprehensive grasp, specialistic treat- 
ment of the various subjects, and its “modern” tone. 


Gastro-intestinal Tract. A handbook of Roentgen 
Diagnosis, by Fred Jenner Hodges, i^I.D , Chicago, 
The Year Book Publishers, Inc.. S5.50. pp. ,320. 

Unique, fascinating and permanently valuable, this 
hook displays on every right-hand page X-ray photo- 
graphs of one or more organic lesions of the gastro- 
iTitestinal tract. "while on every left-hand page opposite 
is a .succinct resume of the case, a description of the 
illustration, and, not least important, one or two valu- 
able hints on some phase of X-ray technique. The 
illustrations are clear and superbly leproduced. The 
text affords a varitable storehouse of X-ra_v and clin- 
ical ufsdom, developed over a period of many years’ 
experience. Ever}- roentgenologist ought to own the 
book, but it is imperative for the internist, who, chal- 
lenging Dr. Hodges’ better judgment, insists on doing 
his own screening and film interpretation. The eso- 
phagus, stomach, duodenum, small bowel, biliart- tract, 
colon and the abdomen generally all receive exhaustive 
consideration. Approximately ISO pages of illustra- 
tions constitute a veritable reference album, and must 
Iiave made the publication expensive. What this book 
teaches about peptic ulcer alone is worth S5.S0. 
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Editorial 

THE SPECIAL AND THE GENERAL 


T he recent Presidential address of Anthony Bassler, 
M.D., before the Ninth Annual Convention of die 
National Gastroenterological Association in New 
York, is valuable for several reasons. It contains a 
useful histdrical review of the work of gastroenterolo- 
gists from the beginning up to current days in the 
United States. Bassler feels that progress has stalled 
today, perhaps because of controversy and prejudice 
in the organizational field. He is strongly of the opin- 
ion that gastroeiitei ology cannot profitably be divorced 
Jroin internal medicine, and eulogizes the policy of the 
American Board of Internal Lledicine whicli requires 
a candidate to be qualified in internal medicine before 
he can be classified in a submedical branch. Bassler 
doe^ not feel that membership in any gastroenterol- 
ogical society is, per scj evidence of proficiency in this 
, field. 

Pei haps Dr. Bassler's chief contribution in this ad- 
dress is his conception of the abdominal specialist, — 
one who. as a result of patient study, is able to detect 
which one of several hundred possible diseases is pres- 
ent in the particular abdomen which he is examining. 
Such accomplishment presents the insuperable diffi- 
culties instinct in the shortness of life and of profes- 
sional experience. Just as it would be desirable to 
have a "head specialist” who could skilfully know what 
is the matter in a patient’s head, without reference to 
neurologists, neurological surgeons, E.E.N.T. men, nu- 
tritionists and psychoanalysts, so by enlarging the con- 
cept of regional experts, one for the chest and one for 
the extremities, we would lessen the eventual category 
of specialists. This is not so much a rcduclio ad ab- 
snrdavi argument as it is a reflection on the profundit}' 
of specialistic knowledge. 

Dr. Bassler rightly asks for clearer issues in the 
future — ^wc need pioneer initiative and a better under- 
standing among our organizations if gastroenterologi- 
cal knowledge is to grow. We need less laboratory 
work and moie clinical acumen. Less restricted spe- 
cialism of thought and more attention to disease out- 
side the gastrointestinal tract, reflecting itself within 
the tract. Perhaps, even in the largest cities, where 
only the specialist counts today, the internist (the man 
who knows quite a lot about everything) may again 
be able, as he once was able, to make a living in med- 
icine. ' 


Dr. Bassler’s address .supports the theme of the well- 
traiiied general man, which this journal has consistent- 
ly supported. We think that his addi'ess deserves 
wide consideration. He is not advising deletion of 
the specialty of gastroenterolog}^ but rather a more 
liberal education for those who do this work. Dr. 
Bassler is one of those comparatively few men in 
gastroenterology who has worked incessantly, intelli- 
gently, and intensively amid a tremendous supply of 
clinical material and has developed a keen instinct for 
abdominal diagnosis, based on his enviable experience. 
He has remained versed in the literatvwe of the sub- 
ject. There are few organizations of importance in 
gastroenterology in this country or elsewhere which 
have not felt his influence in some degree. He has 
remained a kindly man, with a genuine interest in the 
welfare and the opportunities of aspiring younger men. 
In addition to liis own constant application to clinical 
study and medical writing, he has always been ready 
to lend a hand in medical organization work, where 
it appeared to him important. He has been very 
closely associated with the New York Gastroenterol- 
ogical Association as a founder and supporter. Pie 
has had much to do with the success of the growing 
National Gastroenterological Association, which now 
possesses 26 Chapters, some in Cential and South 
America. He is a past president of the International 
Gastroenterological Association, whose progress has 
been temporal ily halted by the present war. 

We agree with Dr. Bassler’s message, and with him, 
we are sensitive to the current demands upon the 
gastroenterologist, both from a technical and an or- 
ganizational viewpoint. \Vith him, we stand for more 
amiable relations among all organizations pertaining 
to this specialty. 

In a recent editorial in the August 1944 issue of 
Gastroenterologj', Tiiomas A. Brown, M.D., voices 
practically the same ideas as Bassler. Brown believes 
that gastroenterology can never be a narrow, restricted 
specialUf and that the gastroenterologist must be a 
thoroughly competent internist, “in the broader sense 
of the word, as well as a thoroughly trained student 
in the digestive sphere.” Brown is opposed to too 
mucii dependence on instruments and mechanical de- 
vices and pleads that each case be individualized. He 
feels that no strict ritual of diagnostic procedure should 
be used nor any rigid formula of treatment followed. 
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CLINICAL MEDICINE 

Stomach 

itiNHOR.v, 3 Iax : /.r gastric analy.as necessary^ 
{Med. Rcc., V. 157, p. 89, Feb., 1944). 

The author presents a brief bistort’ of the progress 
made in gastroenterologj’ and points out the necessity 
of knowing the state of acidih’ of the stomach in order 
to administer iurthcr treatment and to make diagnosis. 
For instance, in cases of hypertroplu', there is usually 
hyperchlorhydria ; in cases of atropliy, hypochlorhydria. 

The author believes that gastric analysis is useful 
and states that many conditions of the stomach and 
frequently of the intestine may be ameliorated by sim- 
Die remedies based on the data gained therefrom.— G. 
Klenner. 


Bowel 

Dinsmore. E S. and Ancora, V. C.i Reticulum 
cell .sarcoma of Jejunum. {Cleveland Clin. Quart., v. 
II. p. 77. July, 1944). 

The case is reported of a 58 year old woman witli 
a reticulum cell sarcoma (l)anphosarcoma) of the 
jejunum. The onset was insidious and the symptoms 
presented were those of obstruction. At operation the 
tumor was revealed as a mass involving the midportion 
of the jejunum. Resection of the involved area and 
side to side anastomosis were done. Recovery was 
uneventful. — D. A Wocker. 


Taker, D, N. ; Hemorrhoids: surgical versus injec- 
tion treatment. {Am. J. Surg., x. 65, p. 88, July, 1944). 

Assuming that other pathological conditions have 
been ruled out and the diagnosis of hemorrhoids con- 
clusively established, treatment will depend on the type 
of hemorrhoids found. Three t}'pes are distinguished 
— internal, external, and mixed externo-internal hem- 
orrhoids and skin tags. The varicosities of the su- 
perior hemorrhoidal vein branches which constitute 
the internal type are covered by mucous membrane. 
The first symptom is bleeding, later enlargement and 
protrusion on bowel movement. Pain is present only 
wlien the liemorrhoids are thrombosed or strangulated 
and accompanied by edema of tlie anal skin. These 
hemorrhoids respond well to injection treatment. Quin- 
ine and urea or mild phenol solutions have given good 
results. 

External hemorrhoids are those situated below the 
anorectal margin and are varicosities of the inferior 


hemorrhoidal veins They are covered by anal skin. 
.Symptoms are similar to internal hemorrhoids but 
there is constant protrusion. The only treatment that 
yields good results is surgery. 

The mixed tj’pes of hemorrhoids do not lend them- 
selves well to injection treatment and can be relieved 
successfully by surgery only, — I. M. Theone. 


Laxdsman, a. a. : Refoi l of a case of fecal impac- 
tion. {Med. Record, v. 157, p. 155, March, 1944). 

The discussion is concerned with impaction caused 
by a retained fecal mass. In such cases the mass 
backs up into the ampulla behind the anal canal. A 
“ball-bearing valve” is formed wliicli is difficult to re- 
move because it slides up when attempts are made to 
grasp it. Such a condition often leads to intestinal 
obstruction. 

In the case here presented the mass was removed 
bv fastening several rolled towels to the center of the 
abdomen by means of adhesive tape and applying pres- 
sure above this pad. The operator was then able to 
steady the mass and break up the impaction by placing 
2 fingers in the vagina and hooking them over the up- 
per limit of the mass. The impaction was then re- 
moved piecemeal. — I. Af. Theone . 

' '^Wilder, R. AI. : The non-tropical sprue syndrome: 

" Report of four cases and a case in zofiich intestinal in- 
sufficiency xoas CO) reefed by operation. {Pi'oe. Staff 
Meet. Mavo Clinic, z>. 19, ./>. 297, June 14, 1944). 

Sprue, a type of jejuno-ileal functional insufficiency, 
is a chronic recurrent non-inflammatoiy intestinal dis- 
order which results in diminution in absorption of the 
products of digestion as well as in inadequate absorp- 
tion of minerals and vitamins. Inadequate absorption 
of fats is responsible for many of its S}’mptoms, exces- 
sive amounts of unsplit fat appearing in the stools 
which may be frequent, bulk}’, greasy and foamy, or 
liquid and brown. Vitamins D, A and K arc im- 
properly absorbed, the latter resulting in frequent hem- 
orrhagic diathesis. Calcium metabolism is interfered 
with and may result in hypocalcemic tetany or even 
osteoporosis. 

Vitamin B complex is grossly deficient evidenced by 
frequency of cheilosis, angular stomatitis, peliagra-like 
lesions of the skin and a fiery red tongue. 

In active sprue probably all substances including 
water and gases are absorbed poorly. Sprue is char- 
acteristically accompanied by anemia, anacidity (30 to 
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50 per cent), atony of the intestine, hypoinotility and 
dilafatiom excessive amounts of intestinal gas and ob- 
literation' of the mucosal folds. 

Pive cases are reported, one of which had fatty 
diarrhea and a rather low level of vitamin C in the 
plasma: the other 4 had marked evidence of nutri- 
tional deficiencies. Treatment of all 4 cases of sprue 
consisted of low fat and residue and rather high pro- 
tein and carbohydrate diets, calcium where tetany had 
developed, large daily doses of vitamins A, K, D, C, , 
thiamine chloride and the rest of the vitamin B com- ^ 
plex. and intramuscular injections of crude liver ex- 
tract. — ^E. R. Feaver. 


DeCourCY. J. L.: The etiology oj regional enteritis, 
the role of inflammatory bands and ileocecal valve in- 
competence. (Ohio State 3Tcd. J., v. 40, p. 533, June, 
1944). 

While the condition was originally considered as 
confined to the terminal ileum, it was later recognized 
that there was a much wider distribution of the lesion, 
leading to the term “regional ileitis." It denotes a 
non-specific inflammatory lesion with a common clin- 
' ical and pathologic history, involving for the most part 
the terminal ileum, but to some extent any part of the 
intestinal tract. The clinico-pathologic description of 
the acute and chronic forms is presented. Theories 
concerning its causes have been advanced, but no 
definite factor has proved convincing. The essayist 
believes that inflammatory bands produce partial con- 
struction of the lumen with resultant lymph stasis and 
hyperemia. Partial obstruction due to constriction of 
the lumen has been invariably found in these cases, but 

- up until now has been considered a result of the in- 

- flammatory process. These inflammatory bands or an 
incompetent ileocecal valve cause partial constriction 
of the lumen with lymph stasis and hyperemia. An 
analogy is drawn between appendicitis as a result of 
obstruction and infection and regional enteritis. — ^H. 
K. Aletzger. 


Pancreas 

Faruer, S.: The relation of pancreatic achylia to 
meconium ileus. (/. Pediat.. v. 24, p. 3S7, April, 1944). 

The author states the purpose of this paper was to 
_ supply data concerning the relationship of the pan- 
creatic enzyme to the altered physical state of meco- 
nium in the patients with meconium ileus. 

Eighteen infants were studied post-mortem who pre- 
, seated the clinical picture of high intestinal obstruc- 
tion. caused by inspissated meconium and revealed in 
each instance an obstructive, lesion in the pancreas, 
characterized by the in.spissation of secretions, dilatation 
, of the ducts, atrophy of the acini, and fibrosis of the 
pancreas. The meconium was mucilaginous and sticky 
in consistency, and such pht'sically altered meconium 
cannot be propelled through the bowel and is respon- 
sible for the intestinal obstruction. 

Expel iments were performed on 13 patients at 
autopsy or at operation. The use of saline solutions 
of pancreatin was, employed, which varied from 1% 


to 10% in strength at a temperature of 37.5 degrees 
Centigrade. The meconiunt was then reduced in a 
short time to semi-fluid or fluid state. 

In four cases operated, a solution of pancreatin 
was employed as a solvent through an enterostomy 
with the relief of the mechanical blockade of the in- 
testines, but these infants died several days to a few 
weeks later, due to intercurrent infection. In 2 patients, 
the author failed to find evidence of tryptic activity. 

The obstructive lesion of the pancreas responsible 
for the meconium ileus may be present not only in the 
newborn infant, but is also found with regularity in 
infants under 1 year of age, who had chronic pneu- 
monia and severe nutritional failure, and also in chil- 
dren over 1 year of age who have a type of nutritional 
failure closely resembling idiopathic celiac disease. 

From the results obtained at post-mortem in 18 
cases with meconium ileus, an obstructive lesion of the 
pancreas is important. Caution in prognosis should be 
exercised. However even when the intestinal obstruc- 
tion caused by the altered meconium is relieved by the 
solvent action of the pancreatic extract, possible danger 
to the later welfare of the patient may still exist be- 
cause of nutritional consequences of the pancreatic 
achylia or because the lesion of the pancreas is but 
one of the many similar lesions involving a number of 
secreting structures in the body. Inspissated meconi- 
um may be found in newborn infants with stenosis of 
the ileocecal valve or volvulus. In these patients the 
meconium is not nearly as viscid or mucilaginous in 
consistency as in patients with pancreatic achylia. In 
such cases when the partial or complete obstruction of 
the intestinal tract is relieved the inspissated meconium 
will offer no great difficulty to removal. 

iMeconium ileus caused by pancreatin achylia should 
be differentiated from the clinical much less important 
inspissated meconium found in patients with partial 
or complete obstruction to the intestines in the neo- 
natal period. — J. B. Bernstine. 


Liver and G.allbladder 

Iaarlinskaia, a. F. : Cholecystitis in children. 
(Fediatriia (Moscoio), v. 1, p. 26, 1943). 

In 774 autopsies performed in the Rusakov Hospital 
in Moscow on children from 14 days to 2 years old, 31 
cases of undiagnosed cholecystitis were found. Among 
these were 1/ cases of dysentery, 5 cases of toxic 
dyspepsia. 4 cases of measles, 3 cases of septicemia, L 
case of purulent-meningitis and 1 case of diphtheria. 
Besides these, 1 case of gall bladder h)’drops and 2 
cases of cholelithiasis were found. The pathological 
and micioscopical findings are described and discussed. 
— Courtesy Biological Abstracts. 


CoLp, R. : Postcholecytectomy syndrome and its 
treatment. (Bull. Xezv York Acad. Med. v 20 p 203 
1944). ’ 

Frequently the removal of the gall bladder does not 
bring relief to the patient. The persistence of the 
symptoms postoperatively is referred to as the post- 
cholecystectom.v syndrome. Dyskinasia of the sphinc- 
ter mechanism has been held responsible. Spastic 
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colon, glandular dyscrasias, psychic disturbances and 
intrabiliary factors inaj' be the causes of the reflex. 
Reflex stimulation of the sphincter may lead to stasis 
of bile, biliary colic and distension of the ducts. The 
removal of a noncalculous gall bladder in cases with 
sphincter spasm would therefore bi ing no relief. Acute 
^ pancreatitis and pancreatic edema may recur as a re- 
sult of the postcholecystectomy biliary reflex and acute 
attacks of pain in the left upper quadrant may also be 
due to the reflex Dilatation of the sphincter' by pass- 
ing inci easing!}- larger sounds thru the bile ducts 
is advocated but the effects are temporary. Chole- 
dochodtiodenostomy yields permanent results but post- 
operative complications and mortality are high. Sur- 
gical section of the fibres to paralyse the sphincter is 
suggested — D. A Wocker. 


Ulcer 

Patterson, AI : Incidence oj peptic nicer. {Ivcio 
Orleans Med. v. 96, p 551, June, 1944). 

- According to the author 12 per cent of the Ameri- 
can people are subject to peptic ulcer during some 
period of their lives Duodenal ulcer is four times 
as prevalent as gastric ulcer and also occuis earlier in 
life than does gastric ulcer. The age group 35 to 50 
years has the highest number of, peptic ulcer cases and 
it predominates in the male. Plemorrhage and per- 
foration are the most usual complications. The author 
believes that/there may be an endocrine basis and that 
evidence is still lacldng that people subject to nervous 
strains are the most susceptible Familial tendency 
has been shown to exist. In the armed forces more 
than 30 per cent of the dyspeptics have ulcer, usually 
duodenal. The ulcer is not precipitated in sendee men 
by the conditions of war but rather these conditions 
are such as to call attention to ulcers already in exist- 
ence. — Wm. D. Beamer. 


Feldman, AI. : The wariune duodenal ulcer prob- 
lem. (Radiol., V. 42. p. 356, 1944). 

Since visibility of an ulcer by X-ray is dependent 
on the stage of the ulcer development, diagnosis of 
ulcer by this means may not always be possible. An 
ulcer may not be shown although it may be present. 
This is of importance where exclusion from military 
sendee is concerned since regulations require a dem- 
onstrable anatomic lesion for the diagnosis of ulcer to 
be accepted. Although the pathological stages have 
come to be recognized and recorded, the protean stages 
of the X-iay picture have received little attention. 
These early roentgen signs are frequently transitory 
but should nevertheless be looked for. The mucosal 
changes before the marginal deformities occur should 
be recognized. The distinct change in the mucosal 
pattern in duodenal ulcer may be seen in all stages of 
the ulcer. One of the earliest signs of duodenal ulcer 
is fragmentation of the barium-filled bulb due to local- 
ized edema and spasm. Altered tone, motility, and 
evidence of spasticit}' are to be looked for. Thicken- 
ning of the folds and obliteration of the folds over the 
ulcer area, distortion of tlie longitudinal folds and 
convergence of the folds toward the ulcer are other 
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changes in mucosal pattern whicli help the diagnosis — 
A. Ivi. Short. 


AIorlock, C. G., and alters, ; Peptic ulcer 
perjoiating into the anterior abdominal seall. (Am. J. 
Xm-p., V. 65, p. 133, July, 1944). 

Though perforation of peptic ulcer into the anterior 
abdominal wall is rare it does occur, and when it oc- 
curs it must be treated surgicallv. Three cases are 
reported in this article, all of which started as benign 
peptic ulcers on the anterior rim of a previous anterior 
gastiojej unostomy. For this reason the authors be- 
lieve that the posterior anastomosis should be done in 
preference to the anterior when surgical treatment of 
duodenal ulcer is the procedure of choice Posterior 
anastomosis allous better function and gives rise to 
fewer perforations since the adjacent structures are 
for the most part organs which are more resistant to 
either perforation or involvement than is the anterior 
abdominal wall — Glenn Clements. 


Wiley, H. AI.; Gastiic ulcer, benign oi malignant. 
A review of iccent literature. (Am. J. Sura., v. 65, p 
104, Jul}, 1944). 

The relationship of gastric ulcer to carcinoma 
problematical. Various sources are quoted to indicate 
that ulcer may eventuate into cancer, while other re- 
ports show that carcinomatous growths ulcerate. The 
frequency of malignant degeneration of ulcers vanes 
from 1.9% to 71%. Gastritis as a precancerous con- 
dition is debatable, since atrophic gastritis is quite com- 
mon in the aged, and there is only a very slight dif- 
ference in incidence of gastric atroph}’ between cancer- 
ous and non-cancerous stomachs However, both 
ulcer and carcinoma are nearly alwa 3 ’s associated with 
gastritis. From a clinical standpoint, the emphasis 
should be put on determining whether the gastric lesion 
IS benign or malignant. It is often difficult to deter- 
mine this definitely in the eaily stages, since a large 
percentage of carcinomas resemble ulcer in their s 3 -mp- 
tomatolog}’. The duration of S 3 mptoms, longer in 
ulcer (35 months) as compared to cancer (13 months) 
and the piesence or absence of melena helps in making 
the diagnosis. While X-ray study is the most^ im- 
portant diagnostic procedure, a combination of X-ra 3 ' 
and gastroscopy will 3 'ield the best results The signi- 
ficance of location and size of the lesion is stressed.— 
H. X^. Alctzger. 

Tidy, Sir H. ; Death rate from peptic ulcer in Great 
Biitain. 1912-38 (B/itish Med. J. No. 4350, />. 677, 
Afay 20, 1944). 

There are indications that striking changes have oc- 
curred during the last 20 3 -cars of the jieriod The 
number of deaths has been taken separately for the 
age groups 20-39 years, and for 40 years and over. 
Between 1912 and 1921, the death rate was practically 
the same, between 1931 and 1937 it was stationary but 
at a higher level than in 1921. Between 1921 and 
1931, there was an inciease of 50%. The increase is 
found to be almost entirely accounted for by males 
over 40 years of age For females over 20, there was 
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a sharp fall between 1912 and 1921, entirely due to 
decrease in ip^slric ulcer between 20 and 39 years. 
Rates are much lower than for males. The excess of 
deaths from gastric ulcer over duodenal ulcer is true 
throughout the period for both sexes, both age groups 
and all areas of Britain. Between 1912 and 1921. the 
death rate in gastric nlcer^in males rose from 82 to 90; 
between 1921 and 1928, the rate rose from 92 to 150. 
an increase of over 60^o . In those over 40, the rate 
increased 90% between 1921 and 1931. For duodenal 
ulcer, the rate became practically stationary in all age 
' and sex groups after 1930. Death rates for peptic ulcer 
are highest in London, slightly lower "in Scotland, lower 
for England, and lowest for rural districts of England. 
— H. K. Metzger. 


Therateutics 

IRosenthae, a. S.; Siilfauilamide and diacosidfanila- 
midc in ihc treatment oj dysentery in children. (Pedia- 
Iriia (Moscow), v. 1, p. 31, 1943). 

During the summer of 1940, 60 children with dysen- 
terv were treated with sulfonamides. One-fifth gram 
of the drugs was given per kilogram of weight until 
improvement was achieved. Afterwards 0.15 gram 
per kilogram was given for several more days. The 
results were encouraging. In 8 cases recurrences took 
place after the drugs were discontinued. No toxic 
sj’mptoms were seen. Courtesy Biological Ab- 

stracts. 


ScADDiNG, J. G. : Comparative effects of sidphona- 
mide druQS in mild bacillary dvsenterv. ('Phe Lancet, 
No. 6303“ 784, June 17, 1944)“ 

The author opens with the statement that it is now 
generally accepted that sulphonamide drugs have a 
beneficial effect in bacillarj' dysentery, although con- 
rdneing statistical evidence is not yet available. The 
comparative study reported was made in the Middle 
East and some of its limitations were (1) control 
groups of untreated cases could not be included be- 
cause it was not considered justifiable in a military 
hospital, whose prime function was to return men to 
duty as rapidly as possible; and, (2) the fact that at 
tinics the supplies of drugs were temporarily limited, 
with sulphathiazole being unavailable throughout. Also, 
(3) routine cultures were, discontinued early in the 
study. 

1.400 cases were admitted during the observation 
period. The type of dysentery current at the time was 
mild and there were no deaths. In treatment the 
drugs used were given in doses of 3 oz. and the 1 oz. 
three-hourl)’ for 48 hours. The three suspensions 
contained in each ounce: 

Total dose in 48 hrs. 

1. Sulphaguanidine 2.5 grammes 47.5 grammes 

2. Sulphapyridine 1.0 grammes 19.0 grammes 

3. Sulphanilamide 1.) grammes 19.0 grammes 

Results of treatment were judged by (a) the day on 
which the stools were first observed to be formed; 
and, (b) the total duration in the hospital. The cri- 


terion for the discharge from the hospital was three 
successive formed stools free from mucus. 

As a result of the observations made two possible 
conclusions were drawn: (1) in the mild type of 
dysentery treated, none of the three drugs had any 
specific effect : or else (2) the drugs in adequate doses 
are equally beneficial in mild bacillary dysentery. Even 
so, it was noted that after the limited routine course of 
sulphaguanidine further treatment was often desirable, 
and that further treatment was seldom considered nec- 
essary after the limited heavy courses of sulphapyridine 
and sulphanilamide. In several severe cases the im- 
pression was gained that improvement resulted from 
the use of sulphanilamide after sulphaguanidine had 
produced no favorable results. Concentrated antitoxic 
scrum was accepted as of great value in severe Shiga 
infection.s. — G. T. Blundell. 


Sisk, W. N. : The modern treatment oj pinwonn 
infection. (A^orth Carolina Med. J., v. 5, p. 52, 1944). 

About twenty per cent of the population in the 
lower income groups are affected by pinworm, also 
known as the threadworm, seat-w'orm, Oxyuris vermi- 
cularis and Enterobius vermicularis. Restless sleep, 
crying during sleep, lack of appetite, nervousness and 
itching about the rectum are symptoms. Vague epi- 
gastric distress and loss in weight are additional evi- 
dence of the disease. The red cell count rarely is 
above 4 million, hemoglobin between 70 and 80 per 
cent. The only positive method of diagnosis is to 
obtain swab specimens from the skin around the rec- 
tum in the morning. Eradication of the infection is 
slow. Gentian violet therapy has proved satisfactory 
but may prove troublesome to the family. Probably 
superior results are obtained with phenotliiazine. One 
course of treatment wdll suffice in 60 per cent of the 
cases. The dosage and routine suggested are given. — 
G. Klenner. 


George, J. O. : Treatment of parasites of small in- 
testines with Dover’s powder. (Northwest Med., v. 43, 
p. 172, June, 1944). 

The author’s background for this article is based on 
his practice in Alaska. As the native diet consists 
largely of fish meat, raw or cooked, reinfection with 
parasites precluded complete recovery bv any therapy. 
In some 40 individuals receiving Dover’s powders (5 
grains every 4 hours for 20 doses) for intestinal para- 
sites, most passed large masses of dead worms and 
were then invariably relieved of their abdominal symp- 
toms. The drug was used successful!}" on dibothrio- 
cephalus latus and ascaris lumbricoides. — C. Glenn 
Clements. 


IMaxeield, F. R. Jr., McIlw'aix, A. J., and Rob- 
ertson, J. E.: Treatment of radiation sickness with 
vitamin B> (Pyrido.vine hvdrochloridc). (Radiol v 
41, p. 383, 1943). ^ • 

The reported successful control of nausea and vomit- 
ing in pregnancy with pyridoxine led the authors to 
attempt treatment of radiation sickness with this vita- 
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niiii. More than 50 patients representative of a larger 
number with radiation sickness were chosen as the 
subjects. Soon after the sickness developed 25 mg. 
pyridoxine hydrochloride were given by vein. In the 
majority of cases the symptoms were gone after the 
first injection while some patients required additional 
injections up to the 72nd hour of the X-ray treatments. 
Appetite returned when the nausea and vomiting were 
gone and remained unaffected for the duration of the 
X-ray treatments. — N. M. Short. 


SURGERY 

Mushin, W. W., and Wood^ H. M.; Effect of 
nicotinic acid in postoperative vomiting. {Brit. Med. 
].. V. 1, p. 719, May 27, 1944). 

Three groups of patients were studied. One group 
received nicotinic acid following operation, a second 
group received nicotinic acid both before and after 
operation, while a third served as a control series. 
The nicotinic acid treatments did not decrease the in- 
cidence of jiostoperative vomiting as compared with 
the control group. — ^F. E. St. George. 


Manzer, T. T. : Surgical treatment of massive gas- 
troduodenal hemorrhage. {Northwest Med., v. 43, p. 
112. April, 1944). 

The greatest number of gastrointestinal hemorrhages 
are clue to ulcers of the duodenum or stomach. In 
patients over 50 years of age, mortality figures range 
up to 50%, which indicates that medical treatment 
fails frequently in cases of massive hemorrhages. With 
this in mind selected cases over lift}’ years of age were 
subjected to operation. Of three of these, two ivere 
successfully controlled. The third died but the source 
of hemorriiage was not discovered. The author’s plea 
is that surgery be given a fair trial in cases of massive 
hemorrhage, and that it be used before bleeding has 
been so extensive that deteriorating tendencies in the 
bod}' have begun to take place — C. Glenn Clements. 


Steinberg. M. E. : Valvular gastrostomy. {Am. J. 
Siirg., V. LXV, p. 138, July, 1944). 

The disadvantages of the more common types of 
gastrostomy are pointed out. In Witzel and similar 
tj'pes, the leakage and soiling cannot always be pre- 
vented. The authors’ method of gastrostomy utilizes 
a flap from the anterior wall of the stomach. A chan- 
nel is formed by suturing the seromuscular coat over 
a rubber tube. The pedicle tube which is formed is 
then invaginated upon itself, creating a valve-like 
slrueture resembling the ileo-cecal valve. This type 
of gastrostomy was performed in one patient with 
carcinoma of the esophagus with good functioning re- 
sults. The length of the pedicle tube appeared to 
make it unsafe since the invagination might have a 
tendency to strangulate the blood supply to the ter- 
minal portion of the tube. In the newer technique, 
the length of the finished gastrostomy remains the 
same as the original one. B}' separating only the ter- 
minal half of the pedicle tube from its continuity with 
the main body of the stomach, the blood supply is per- 
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mitted to come from all sides of the main body of the 
stomach to the distal half of the gastrostomy tube. — ^H. 
X. iletzger. 


EXPERIMENTAL MEDICINE 

Secretion 

Beamer, W. D., Friedman, M. H. F., Thomas 
J. E., and Rehfuss, M. E.; The effect of gastric and 
intestinal instillation of bile on gastric secretion. {Fed- 
eration Proc., v. 3, p. 3, 1944). 

Fresh dog bile or a 5 per cent solution of ox bile 
when introduced into the stomach resulted in a secre- 
tion of gastric juice from the Pavlov pouch after a 
latent period of 30 to 45 minutes. IVhen introduced 
into the intestine the bile had no effect on gastric secre- 
tion. However, when bile was introduced into the 
intestine together with a solution of proteoses, then the 
gastric secretion was greater than that due to proteoses 
alone. — F. R Feaver. 


Pathology 

Peacock, P. R., and ICirby. A. H. M. : Attempts 
to induce stomach tumors. II. The action of carcino- 
genic hydrocarbons on stock mice. {Cancer Res,, v. 4. 
p. 88, 1944). 

Stock mice receiving an adequate diet with the addi- 
tion of either 3, 4-benzpyrene or 20 inethylcholantrcne 
in solution in olive oil or cod liver oil developed papil- 
lomas of the forestomach, with tendency to malignant 
evolution. Even a small number of positive results in 
the experimental induction of tumors of the fore- 
sloniach of mice must be considered significant m view 
of the extreme rarity of such tumors in this species. 
Unlike the diffu.se benign gastropapilloinatosis associ- 
ated with dietary' deficiencies, papillomas induced with 
carcinogenic hydrocarbons tend to be localized and in- 
vasive. and are not prei'cnted or influenced by the ad- 
dition of large amounts of vitamin A to the diet. The 
relative values of stock mice and inbred lines for in- 
vestigating the competence of tissues to react to car- 
cinogens arc discussed. — Biological Abstracts. 


MISCELLANEOUS 

Fosdick. L. S., and Rape, G. I\' . The effect of 
amylolytic enoymes on acid production in saliva. {J. 
Dental Res., v. 23, p. 85, April, 1944). 

Salira was collected by paraffin stimulation. Pan- 
creatic amylase was used as the test material. There 
was 100 per cent increase in acid formation when con- 
centrations of 400 mg. per 100 cc. were used. A gen- 
eral trend toward faster acid production with high 
ptyalin index was found, though there were many ex- 
ceptions to this. It was pointed out that the stimula- 
tion of acid production caused by pancreatic amylase 
could not be due to amylolytic activity because glucose 
was tlie sugar used and glucose is not affected bv amy- 
lase. — R. L. Burdick. 
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Infectious Gastro-Enteritis: An Epidcmiolosic and Laboratory Study 
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I N the oourtte nf studies on tlie etiology of various 
diseases attention has been directed repeatedly to 
tlie occurrence of cases of ^stro-enteritis, "intestinal 
influenza/' during or following severe epidemic infec- 
tions of the respiratory tract and to a milder form of 
gastro-enteritis occurring sporadically and in explosive 
outbreaks remote from epidemics of influenza. A strep- 
lcx;occus which produced diarrhea and severe lesions 
of the gastro-intcstinal tract electively was isolated in 
cases oi gastro-enteritis during die pandemic of influ- 
enza of 1918 to f920.^ It is tlie purpo^ic of this paper 
to record the epidemiologic and experimental data oh- 
lained in a study of a series of outbreaks of gastro- 
enteritis imassociated with severe infections of the 
respiratory tract. 

EPIDEMIOLOGIC STUDIES 

Altogether fifteen ouli)reaks of gastro-enteritis un- 
associated with infections of tlie rc.-?piratory tract have 
been studied over a period of eleven years. Eight oc- 
cinred in hospitals, nurses’ homes, hotels or convents 
and seven in private homes in the same city. Four 
outbreaks occurred in January, two in February, live 
in March, one in May, one in September and two in 
Xovemher. The number of ca.«c.s studied in the dif- 
ferent outbreaks langed from five to twenty-two, or a 
total of 180 cases. Many more cases which were not 
studied occurred in remote homos during tlicsc out- 
breaks. The symptoms, duration and cliaracter of the 
disea'.e in the different outljieaks were much alike and 
H'^einhled closely lluise noted in the cases of g.astro- 
eiucritis which occuired in outlneaks icportcd by 
Ponulman,- Spencer/ XN'ildman.^ Fellman," Koehler,'’ 
Vi'ldco,* Cary, Dnck anil Myers.'' and oiliors, 

Ttie uu.icks began with sudden jiain in the epigas- 
trium and witli general ahriominal discomfort. X’ausea 
and usualU vomiting soon followed. In more severe 
ca-c-N proftn-e dianhea (xieurrerl pjoinptis, lasting usual- 
ly seveial houi-, sninctinifs longer. Prosuatioii. gen- 
eta! acliing and headache of buying inteiisit} wcrccom- 
niun niavhiesiations. hever usna'llv was ah'-ent or sfiglit, 
atihouch occasionally it wa^ hieh foi a da\ or two. 
t hills or nntfl ligois orcuned cummonh. Tlie leuko- 
cyte Coimf w.i-. variable and oi no diarjno-tic iinpor- 
i;incv\ Inucti'Sis nf no-e oi throat were sligln or ah- 
hint. h.xccpt loi we.ikncss, rtn-ve-y usn.illv was C'>ni- 
ple!-' in :wcnty-fuur to foru -might hour.- Theu- were 
11“ death'. In two case' ,-evorc g.is'.ro-rntcntis with 
Moudt di'.'h;ngi.s from the nii'C! jiu-cri-sdi to ukcra- 
twu' of the colon, Ow c.i'e of .uute clioiow sthi^ and 
04i! os acute appj iiiiicilis toruned. The dt-c.mc wa' 
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too mild, of too short duration and too widespread to 
be due to a bacillus of the dysenter}- group, and dysen- 
tery bacilli were not isolahlc from stools or from water 
supplies. The course of the disease and the absence 
of organisms such as staphylococci excluded food in- 
toxication, which the disease .‘;imnlatcd. The sequence 
of occurrence of cases and the absence of ncurotoxic 
symptoms distinguished the condition from botulism. 

The disease often recurred at irregular interval.^ in 
mild epidemic waves in the city and surrounding coun- 
try. Coincidentally with these, explosive outbreaks oc- 
curred in institutions and certain homes. 

The water supply to six of the institutions in which 
outbreaks occurred was from artesian wells 500 feet 
(150 meters) or more deep and was not chlorinated. 
The plumbing system of each of the buildings where 
outbreaks occurred contained wholly, or in part, fiu.sh- 
onieter toilet valves. Other conditions permitiing, 
cross-connections had been eliminated on account of 
previous outbreaks. Two of the institutions, which 
also w'cre equipped wholly or in part with flushomeicr 
toilet valves, used the city water supply also obtained 
from artesian wells. The water supply of each of the 
seven private homes in which outbreaks occurred was 
likewise from the city. A history of lack of water 
pressure under stress was obtained and '-uction of air 
was flcmonstrated in each of the<;c home.s. In one 
household recurring i!InC'<es, usually associated with 
diarrhea, were traced to hack-siplioiiagc through the 
under-water-level inlet of a bathtub. Eo'in that was 
placed ill the bathtub, and which was drawn into the 
drinking water as .suction was induced h> turning on 
the cold water faucets at lower levch. was detected im- 
mediately in the water in this household and was 
present for several cl.ays follnw-ing- the u-ual ii.'C of the 
w.ater supply. Outbreaks of gastto-enteritis no longer 
occurred m this hou.-ehold after the defect in the plumb- 
ing svstem had been rectified. 

Cultures made from lime to time from the wattr 
directly from ilie priv.ate and city artesian wclH and 
inoxe often from faucets or taps at the |n riphery rc- 
peait'dK Ticlded strcjitococcs (table 1) winch usually 
resimliied in virulence and othcr\vi.«c the streptococci 
i'oiatcti noin pet-ims j]] dming current cpidcriiks of 
gasii'Q-entei lU', neuromvci'itb- and rc'piratorv infc'- 
lioiis. At the time of outb-'aks of gastjo-enteViti' t};c 
'tr,aiiis I'okitcd commonly propticvtl diatrhe.a and Ic- 
si.iU' of the .stomach and imesl!ne^ of momlated ani- 
inaK ftal'lc- 21. Chloihvntion syfficeil to rviukr the 
water at {h.c city jdant iri'c fr.jm strepto;, ..d hm did 
rmt alvvav- ^Viflk^‘ tjt the pvrip’tety where ctists oc- 
enrred. 

I tiV maniu r ol occurrence atul spicad cif ottti reaVs, 
t!;e U'tihs of cultures and the couf'i of the 'lisc.ase in 
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the different epidemics studied are well illustrated in 
the following three outbreaks. 

Outbreak aJ.— I n a general hospital o£ 270 beds, twelve 
nurses and two plwsicians became violently ill with cramping 
pain in the abdomen, nausea, vomiting and diarrhea during the 
night of^ February* 24-25 and the forenoon of February 25, 
1936. Six frank cases and several mild cases occurred during 
the tour subsequent days and then no cases occurred until 
Iilarch 8 to 13, tvhen six additional cases occurred. Two 
physicians had had severe gastro-enterifis on Febniary 12. 
An undetermined number of cases of headache, associated" with 
mild gastro-intestinal symptoms not severe enough to pi event 
work, occurred during the outbreak. All persons who were 
stricken had eaten their meals in the general dining room of 
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Fig. 1. Streptococci or dlplostrcplococcl aj isolated from (A) blood, 
(B) stool and (C) nasopharynx of patients; (D) air; (El air after two 
animal passages and (FI water after one animal passage (Cram stain. 
xl.OOOl, 


the hospital. Iso frank cases occurred among patients and 
hospital personnel who had not eaten in the dining room. 

The symptoms began suddenly; two persons fainted at the 
onset and all felt relieved first after profuse vomiting, some- 
times of food eaten twenty-four hours before, and after several 
copious watery' stools. The only article of food in common 
was pasteurized milk served in the dining room. The milk 
supplied to the entire hospital was pasteurized by the same 
large dairy. To patients it was delivered and served in indi- 
vidual half-pint (237 c.c.) bottles ; to the general dining room 
it was delivered in ten-gallon (38 liter) bulk lots and was 
served through a common faucet from a small tank into which 
tlie bulk milk was poured before each meal. The milk in tin's 
tank and in delivery cans was not refrigerated during about 
two hours each at breakfast, luncheon and dinner. The mdk 
left over in the tank after each meal period was drained and 
poured hack into the delivery can, wliich was then replaced in 
the refrigerator until the ne.xt meal. The tank was cleansed 
after each sen-ing period with water from the drinking supply 
and then rinsed with water heated in a tea kettle. The water 
supply throughout the hospital was not chlorinated and wa^ 
derived from two private wells approximately 500 feet (ISO 
meters) deep. 

■ Bacteriologic examinations, made by the usual standard 
metliods at irregular inters als over a period of years and at 
tlic time of tliis outbreak, of samplings of water directly from 
tlie wells and from delivery faucets or fountains at the peri- 
phery in the hospital never revealed contamination with colon 
or dysentery bacilli. By die use of brain-containing mediums, 
die organism to be described, which I have come to regard as 
the etiologic agent of epidemic gastro-entcritis, was i-olated 
from the nasopharynx, stool and blood of patients, from each 
of six samplings of water directly from the w'el! (always in 
small numbers), from fifteen of sixteen samples of water from 
taps in the hospital including all of four samples from the 
dining room tap, from the tank used to dispense the milk and 
in large numbers from left-over bulk milk used the day prior 
to the outbreak. The organism was not obtained m cultures 
from any of six presioiisly unopened bottles of pasteurized 


milk sened to paticnt.s. After completion of these studies 
bottled pasteurized milk was substituted for bulk milk. While 
a few cases of gastro-enleritis have continued to occur among 
patients and personnel from time to time since, no 'further ex- 
plosive outbreaks have occurred. 

Outbreak A.— On the morning of March 17, 1936, twenty- 
three nurses living in the nurses' home of a general hospital of 
600 beds reported off duty because of illness characterized 
chiefly' by gastro-intcstinal sy'inptoms, of which the most prom- 
inent were diarrhea, abdominal cnanips, nausea and vomiting, 
chills, headache and general aching and weakness. These 
mir.scs became sick betw'cen 3 and 9 a.m. and on examination 
later in the morning had little or no fever lint appeared acutely 
ill in varying degrees. A survey showed that no one food had 
been eaten in common on the previous day. A questionnaire 
was distributed on March IS to all girls living in the nurses’ 
home at that time, a total of 184. As had been suspected, 
many were found to have had mild symptoms w'hich had not 
been reported. The following data were obtained: of twenty - 
five persons livin.g on the first floor, nine (36 per cent) had 
become ill ; of fifty-four living on tlie second floor, twenty 
(.57 per cent) had become ill; of seventv'-three Imng on tiie 
third floor, forty-two (58 per cent) had become ill; of thirty- 
two living on the fourth floor, twenty-eight (88 per cent) had 
become ill; of 103 living in the cast half of the building, sixty- 
eight (66 per cent) had become ill; of cighty-one liv'ing in the 
W'cst half of the building, Ihirtv-onc (38 per cent) had become 
ill. 

Four girls who had not eaten supper in the hospital on the 
day previous to the Outbreak became ill, but two of these had 
had symptoms since March 15, two days prior to the general 
butbreak. One girl vvho continued having cramps and slight 
diarrhea on March 19 admitted having drunk water from the 
faucet on the fourth floor of the cast wing on March 18, the 
day after the oyitbreak and after the girls had been advised 
to use a different w'afer supply'. 

Specific questioning of the two nurses in whom symptoms 
had developed on March 15 disclosed the fact that one living 
on the second floor, cast wing, had had diarrhea first at 5 a.ni. 
on March 15 and had noticed repeated difficulty in flushing 
tlic toilet of flushometer type in the batlirooni of the east wing. 



Fig. 2. Hemorrhagic lesions (Al in the infestrncs, (Bl in the funrita 
and (Cl in the cardiac orifice of the stomach of a rabbif forK-erght 
hours after intracerebral inoculation of Ihe diplosfrcptoeoccus isolated 
from the water supply during an outbreak of gastrrj-cntcrrtis 1x1 


The other girl, living on the fourth floor, east wing, in whom 
syinptom.s also developed on March 15, did not notice any 
difficulty in flushing toilets. I am indebted to Dr.' George A. 
I.ord for tliis detailed report ot the outbreak. 

The water supply to the hospital, where no cases occurred, 
and to the nuraes' home was from a large standpipe tank kept 
fall from one artesian well 500 feet (150 inclcr.s) (Iccp and W'as 
not chlorinated. Xo recent changes in the plumbing system 
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had bc<iti made. The water liad nt>t been shut_ off for rcj'atrc. 
On imiuirr a history was obtained of a lack of water presMUC 
for the lonrth floor durinp rush hours. All toilets in the 
nmses' hontc were eriuipped with flushometer type of valve in 
eominou iwe. Back'snetion of air in water faucets and dtsap- 
pearance of residual water in one of the toilets on the fourth 
floor of the east winp was demonstrated when faucets and 
toilets on the lower floors weie turned on. llaek-snctiou of 
the water from the toilet bowl on the fourth floor occurred 
when the valve mechanism was in the _ closed position. A 
linear defect 1 cm. in IcuRth was found in the diaphragm of 
this \ahe. Tliis lack of water pressure was found to he due, 
not to inadctpiate delivery capacity of tlic central sujiply pipe, 
hut to partial clostirc of tiie main valve by someone unknown 
to the engineer in charge, 

Iktcilhi^ coh fP.selierichia coll) was isolated from samples 
taken on the fourth floor of the cast wing the day after the 
otnbrc-ak but not from samples t.iken snbsccincntly, or on other 
floors A diplostrcptococcns which produced diariihea in ani- 
mals avas isolated by our method from nineteen (76 pci cent) 
oi twemy-fn-e samples coWceted at the periphery at the time 
when cases occurred. Streptococci tliat did not produce diarr- 
hea were isolated from fourteen (56 per cent) of the twenty- 
five samples obtaineal at the periphery and fioin two (33 pet 
cent) of si's samples obtained centraUy, remote from the ont- 
break. The cuiinres from tlie water from tlie fourtli floor of 
the east wing of the uurse-s' liome. where most of the cases 
occurred, continued to yield the diplostrcptococcns at inlet vaK 
for a period of sis; weeks, despite re))catcd flusliings of the 
water .system. This organism disappeared within a few days 
after the leather gaskets of the flushometer toilet valves and 
the luhbcrired gaskets to all faucets were replaced by new 
ones. Cultures from macerated pieces of the oid gaskets re- 
peatedly yielded streptococci and diplostrcptococci. even aftci 
drying. 

Outbreak €■• — Dnritig a mild outbreak of gastro-enteritis in 
the city, eleven of eighty -seven nurses wlto lived in a muses’ 
home became acutely lU on Movewber \7, 1.93(>, with cramping 
pains in the abdomen followed iiy nausea, vomiting and diarr- 
liea. Seven of the eleven cases occurred on tlie third floor 
and five of these occurred in rooms at the peripheral end 
where a history of lack of water pressure was obtained. Three 
occurreti on the second floor and one on tlie first floor. On 
inquiry' it was found lliat one of the nurses wlto lived on the 
second floor had had an attack of gastro-enteritis two days 
previously, Tlic nurses ate tlicir meals at the dining room of 
the hospital mentioned in the account of outbreak A. No 
other cases occurred among tlie persons who ate in tliis dining 
room. All w'ho became ill drank water from' the faucets in 
theii rooms. The water was from the chlonnatcd supjfly of 
tlie city. In this, as in other outbreaks, recovery was prompt 
and no additional cases occurred after tltc nurses had been in- 
structed to drink water from near the inlet, cultures of which 
proved free from streptococci and diplostrcptococci. 

Tlie toilets throughout the home were equipped with flush- 
ometer ty pe v-alves. Increasing lack of pressure and back- 
SHctioii of air under stress were demonstrated toward the 
periphery of the w.itcr Supply pipe on the tliird, or upper, floor. 
These, as in outbreak B, vvere due, not to inadequate size of 
water pipes, but to partial closure of the main supply valve. 
>1 ifh correction oi this ci ror and with installation of vacuum- 
breakers on the flush toilet valves C'cplosive outbreaks of gastro- 
enteritis have not occuned since. 

kiiltiires by our nictliods from the water supplv' at the inlet 
proved negative for streptococci, diplostrcptococci and Esclic- 
riclita coH but on the day after the outbreak cultures from six 
of seven samples of water obtained from faucets in the rooms 
where cases occuned ydeldcd the diplostrcplocorcus Gas- 
fonnuig, gram-negntive bacilli, presumably Eschcridiia coli, 
were isolated from one of the samples obtained on the third 
floor fartiiest from the inlet. As a contiol study, cultures were 
made of the water from faucets in another nurses’ home of 
like size, in vvliich other iiur.scs who ate in the hospital dining 
room lived and where no cases occurred. The water supply 
was likewise from the city but tank toilets instead of Uie 
Husli-type were used throughout the building. Streptococci or 


diplostrcptococci were not isolated from any of ten samples of 
water cultured, including a sample obtained at the inlet. Cul- 
tures from samplings of tlie city supply obtained at tlie plant 
likewise were negative. 

LABORATORY STUDIES 
Methods.— In order to isolate, if possible, the elusive 
inciting agent of this disease my colleagues and I ap- 
plied tlic methods used in a study of other diseases.®* 



Fig. 3. Ovolds snd diplococci In the wall of fhc hemorrhagic intestino 
of fhc rabbit referred to In figure 2, forfy-cight hours after intracere- 
bral inoculation of the dlplostrcptococcus Isolated from water 1x1,000). 


Cultures of nasopharyngeal svvahhings, stool and blood 
clot of patients and of smspected material such as food, 
milk, water and air were made routinely on hlood- 
agar plates and in tall columns of dextrose-brain broth. 
Animals were inoculated with cultures of suspected 
organisms as isolated with water, with filtrates of 
stools, and with filtrates of dextrose-brain broth and 
chick-embryo medium cultures of streptococci from 
air and water. Cutaneous tests vvere made at the 
time of acute attacks among persons and subsequentl}’^ 
with the euglobulin fraction of serums of horses im- 
munized, respectively, with the diplostreptococcus of 
chronic ulcerative colitis and streptococci from other 
diseases. Precipitation and agglutination tests were 
made with the bcrum of patients and different strep- 
tococcic antiserums prepared in horses. 

The clue as to which of a number of organisms 
isolated might have etiologic significance was obtained 
on their injection into animals. Only streptococci or 
diplostrcptococci isolated in dextrose-brain broth con- 
sistently produced diarrhea and lesions of the gastro- 
intestinal tract. 

Cultures from the stool were made in dextrose-brain 
broth from highly diluted suspensions in saline solu- 
tion before lieating and after heating to 50°C for one 
hour, and by the serial dilution method alternately in 
dextrose-brain broth and dextrose-brain agar.^^ Cul- 
tures from the blood were made by partially macerat- 
ing the elot after decanting the serum, and planting into 
freshly prepared dextrose-brain broth. The samples of 
water were collected routinely under sterile precautions 
from flamed faucets or taps in amounts of approximate- 
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]y JSO c.c. in fall musing bottles. Approximately 30 
c.c. of the water, tmcentrihigecl, or this amount con- 
taining the centrifuged sedinicnf, was planted into 
about ICO c.c. of 0.2 per cent dextrose broth to which 
approximately 15 gm. of biaiii substance had been 
added before autoclaving, and into like amounts of 0.2 
per cent dextrose broth without addition of brain tis- 
sue. Three cubic centimeters was also added to tall 
tubes of dextrose-brain bioth. Two tubes (40 c.c.) 
of dextrose-brain broth usually were added to the re- 
maining water and incubated. In special instances 
serial dilution cuJture.s were made of ivater and stools 
in dextrose-brain agar. All inoculated mediums were 
incubated at 33 to 35®C. Cultures from the air were 


brain broth ; guinea-pigs received 0.05 to 0.1 c.c. intra- 
cerebrally and mice Were given 0.03 c.c. of the same 
dilution intracerebrally or 1.2 to 2.5 c.c. of the un- 
diluted culture intraperitoneally. One to 2.0 c.c. of 
filtrates was inoculated intracerebrally into rabbits, 0.2 
C.C. into guinea-pigs and 0.03 c.c. into mice. Cultures 
were made routinely in dextrose-brain broth from blood 
and brain of the animals that had succumbed. In order 
to determine udietber a virus might be the cause of this 
disease, rabbits, mice and guinea-pigs were inoculated 
intracerebrally with filtrates of stools, of dextrose-brain 
broth and chick-embrj-o medium cultures of the strep- 
tococci from water and air, and of emulsions of the 
brains of animals that had succumbed late to inocula- 
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Dctt'flisj ‘takes; 


••—•isolation of sircpfococci. 


F/g. 4. nmong sfiimsh fol/owtng /ntraecrcfcr^l fnoCuUfJon of jfreptococci iso^afcd from nasophyarnyx, 

spools, wafer supplies and air In relation fo epidemic gastro*cntcrllls and following successive passage 
of emulsions or fllfratcs of emulsions of the brains of animals that had joceombed. For explanation of 

“takes’' SCO text, pp. 387-388 


made by draw ing air at the rate of 250 c c. per minute 
for one to tuenn-four hours tluough 150 c r. each of 
dextrose-brain brotli, dexliose broth and cluck-cmbno 
medium, and 10 c.c. of di^til]cd water, and by axpoiing 
to the air blood-agar plates and Perti dishes contain- 
ing these mediums. 

At first rabbits were inoculated, either intravcnousl) 
or iulracerebialh , with difleient organisms as isolated 
fiom nasopharvnx. stool and blood oi patients during 
attacks and from uater and air dining outbreak' The 
intracerebial route was found the mote effective an! 
hence intracerebral inoculations were given louunely 
to measure the infecting power of the different strains 
on isolation, Thcrefoie, human lokniteer' w’ere not 
given cultures, as was done bi' Can, Dack and Myers 
to prove etiologic relationship of a similai giecn-pro- 
ducing streptococcus which they isolated from sausage 
and which was the cause of an outbreak studied by 
tlicm. Rabbits were given routinely, far forward in 
the right frontal lobe, 0.1 c.c of a 1 :1,000 or a 1 ;200 
dilution of eight to eighteen hour cultures in dextrose- 


tions of the d’iplostreptococcus or streptococcus. 

Cutaneous test.s were made by intradcnnal injection 
of 0.03 or 0.05 c.c. of a 10 per cent saline sohuion of 
the euglobnlm fraction of the serum of horses hiper- 
immuniTed with streptococci as isolated m different dis- 
eases. EnUlicrnatous-edematous reactions to the eu- 
globulin fi'actioii oi the antiscxuin prepared with the 
diploslreptococcus of ulcerative colitis fBargen) oc- 
cuircd within ten minutes aftci such injections, when 
no reactions or lesser ones occurred to uni elated anti- 
serums and normal horse senmi. Such reactions w ere 
taken to indicate the presence of streptoccocal antigen 
m the skin or blood of the patient, nnmimologically 
related to the streptococci used to prepare the reacting 
antibody.*-’ 

Agglutination tests were made, by methods previous- 
ly described,®’*® with pure cultures of the streptococ- 
cus or diplostreptococcus from 'nasopharynx, blood or 
stool of patients, from the W’ater supply, from the air 
and from animals that had succumbed to inoculations 
of these strains, with tenfold dilutions of the ulcerative 
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cohiis and control antiserums and uith twofold dilu- 
tions of convalescent serum. Agglutination of strep- 
tococci Iw antiserums was considered as positive when 
greater m degiec or tthen agglutination occurred at 
higher dilutions of the serum of patients convalescing 
from gastio-enteritis than with control normal serums 
or serums from patients having diseases other than 
gastro-ententis or ulceiative colitis. 

Interphasc precipitation tests were made m small 
precipitation tubes with as little admixing as possible, 
by superimposing the clear serums of fasting patieirts 
mer the lespective antiserums prepared with the dip- 
lostreptococcus of ulcerative colitis and steptococci iso- 
lated in studies of encephalitis, poliomyelitis and arthri- 
tis and with types I, II and III pneumococci. The set- 
ups weie incubated at SS^C. for one and a half hours 
and then placed in the refrigerator overnight. Read- 
ings were made in a dark room under a strong light 
against a nonreflecting, black velvet background. 

Results of cultures . — ^The results of cultures from 
persons, uater and air are summarized in table 1. The 
higher incidence of isolation in dextrose-brain broth of 
streptococci or diplosti-cplococci from water and air at 
the time of attacks or outbreaks than remote from out- 
breaks is uell shown. Cultures in dextrose-brain broth 
from water and air at the time of outbreaks commonly 
yielded gram-negative diplostrcptococci with which di- 
arrhea and lesions of the intestines weie produced in 
animals. The organisms grew out diffusely iii this 
medium in forty-eight hours, without sediment and 
without production of acid. Growth was greatest in the 
upper layers. In cultures from w'ater the diplostrep- 
tococci often were mixed with gram-negative bacilli be- 
longing to the Pseudomonas group. Shigella d} senteriac 
was not isolated from nasopharynx, blood or stool of 
patients or from the water supplies and air. I learned 
to suspect the piesence of the gram-negative diplostrep- 
tococcus in dextrose-brain broth cultures, especiall}’^ old 
cultures, by a peculiar musty odor, described by Veldee, 
resembling that of the water responsible for the exten- 
sive outbreaks. Boiling these cultures caused the odor 
to disappear, as did boiling the W'ater in the epidemics 
reported by him. 

The gram-negative diplostrcptococci and streptococci 
almost never were isolated directly from w^ater and air 
in cultures on blood-agar plates or in plain or dextrose 
agar and were isolated only occasional!)' in dextrose 
broth. After growth in dextrose-bram broth they were 
. readily cultivable in these less favmrable mediums. On 
blood-agar plates the granr-negative diplostrcptococci 
produced smooth, grayish brown, glistening, nonhemo- 
lyziiig colonies about twice the size of streptococcal 
colonies. Smears from single colonies and from dex- 
trose-brain broth revealed gram-negative diplococd 
sometimes occurring in short chains. The streptococci 
produced small, nonadherent, grayish colonies sur- 
rounded by a greenish zone of partial hemolysis on 
blood-agai plates. 

At first I was puzzled over the fact that the gram- 
negative diplostrcptococci so commonly isolated from 
w-ater and air during outbreaks of gastro-eiiteriffs could 


not be isolated from the nasophai'ynx and that they 
were isolable onl\- occasionally fiom stools, except those 
at tlie very onset of attacks, and only once from the 
blood of a patient. Gram-negative streptococci or diplo- 
streptococci, wdth which diarrhea also was produced 
consistently, were isolated instead. The experiments on 
animals furnished the clue. Cultures from brain and 
blood of animals that had succumbed to diarrhea fol- 
lowing inoculations of the gram-negative diplostrep- 



Fig. 5. Pcriviiscutar and parenchymatous edema and round-ecll Infiltra- 
tion of the ependyma of the brain of two Macacus rhesus monkeys 
that had succumbed with symptoms of poliocnccphahtis cl^t days 
after Intracerebral and intrasplnaf inoculation of an emulsion of brain 
and spinal cord of a monkey that also had succumbed to polioenceph- 
alitis following Inoculation of an Infectious agent (In the third animal 
passage) derived from the streptococcus isolated from the water supply 
m an outbreak of gastroenteritis. Cultures of the emulsion of brain 
and spinal cord of these monkeys and of the emulsion with which 
they were inoculated proved sterile (hemotoxyhn and oosin, xl70 
and 12S). 


tococci yielded gram-positive streptococci only or mix- 
tures of gram-positive streptococci consistently follow’- 
ing inoculations of mixed cultures of the gram-nega- 
tive diplostrcptococci and gram-negative bacilli belong- 
ing to the genus Pseudomonas, of pure cultures in 
dextrose-brain broth as determined by stained films 
and by plating, and of pure cultures from single col- 
onics on blood-agar plates and from single colonies in 
highly dHuted cultures in soft dextrose-brain agar.^^ 
In staining reactions, grouping, size and shape, the 
organisms isolated from these animals resembled those 
isolated irom patients. They likewise produced diari'hea 
and lesions in the intestines on reinjection into animals. 
Growth in vitio in serum-broth often sufficed to convert 
the gram-negative diplostrcptococci into gram-positive 
diplostrcptococci. Moreover, the gram-negative diplo- 
streptococci isolated from water and air and the gram- 
positive streptococci and diplostrcptococci isolated from 
patients and from animals inoculated with the gram- 
negative diplostreptococcus were alike or similar in 
their agglutinating properties. I concluded, therefore 
that the gram-positive streptococcus or diplostrcpto- 
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coccus isolated from patients rei)resciited grain-iicgative 
ciipiostrcptocoeci which had undergone the same change 
as occurred in inoculated animals. In figure I the mor- 
phologic characteristics of the dijilostreptococci isolated 
directly from persons (a, b, atul c), air (tf, before an- 
imals passage, and c, after two animal passages! and 
water (/, after one animal passage) are well shown. 

Results of studies on aninwls 'ivilh the shcptococcus 
and dipl()sfn'ptococcus.-—Diunhen. developed usually 
within twenty-four hour.s, and sometimes as early as 
eight hours, after intracerebral inoculation of the fresh- 
ly" isolated diplostreptococcus or streptococcus or of 
filtrates. Among rabbits receiving live cultures, diar- 
rhea lasted for a variable period, usually from one to 
three or seven days. Among rabbits, transient diarrhea 
often followed intracerebral inoculation of 0.5 to 1.0 
c.c. of the filtrate of young, actively growing cultures 
in dextrose-brain broth. Among mice this sign was of 


a far higher incidence of diarrliea ancl^of grow Ic.-ions 
of stomach or intestines among rabbits that received in- 
jections of strains from patients that had actite gastro- 
entcriti.s, from the water supply at the time of out- 
breaks, and from air at the time of outbreak‘s than fol- 
lowing similar inoculations of streptococci from persons 
having diseases other than those of the gastro-inte.stinal 
tract, from the .same water supjilics remote front out- 
breaks or from miscellaneous water sigijtlies al.-o remote 
from outbreaks. 

1 he incidence of diarrhea and death among mice 
(table 3) following intracerebral or intrapontoneal in- 
oculation of the streptococcus or diplostreptococcus 
isolated from patients, as welt as fiom water and air 
during outbreaks, also was far higher than following 
inoculation of streptococci or diplostreplococci from 
water remote from outbreaks. 

Ivlost animals that recovered from the primary attack 


Table 1 


JsoIafio7i ill dc.rlrosc-bniiii broth of streptococci and diplostreplococci from patients, drinking water and air during 

outbreaks of gaslro-enteritis 


' 

Source of material cultured 

Ca«C5 or 
specimens 

Per cent yielding 

Streptococci 
OT diplo- 
strcptococci 

Micro- 

cocci 

' Bacilli 

Gram- 

posi- 

tbe 

Gram- 

nega- 

tne 

Patients during acute attacks 
(86 cases) 

Rasopliariijv 

72 

B6* 

MB 


4 

Blood 

42 

17 

W//BM 


0 

Stool 

28 

/5 


o4 

100 

jDuriiig 

W.ner 'oiilbreaks 

Periphery 

131 

85 


47 

7t) 

Central supply 

37 
' 79 

65 

11 

02 

7f> 

supply Remote from 

outbrc.iks 

Pcnplieiy 

58 

5 

55 

tjtS 

Central suppb 

1 31 

48 

f 6 

45 

100 

Indoor ’and 
outdoor air 

During outbreaks 

45 

42 

5S 

91 

10 

Remote from outbreaks 

39 

13 

69 1 

95 

(3 


* 111 all tables, traction s ot pcrcenl-ist- are Ktwn t^the neatest whole luimbcr 


shorter duration, often occurring only shortly before 
death. Rabbits that had severe attacks became weak, 
were easily' fatigued and lost weight rapidly. Symptoms 
of polioencephalitis occurred in a few instances. Sup- 
imrative meningitis was not found in any. 

After death there were found liquid contents in the 
lumen, cloudy swelliug of the wall throughout the in- 
testinal tract, and small hemorriiages in the mucous 
membrane or suhmucosa, especially of tiie -small in- 
testine and the stomach (fig. 2). Stained films of the 
exudate overlying hemorrhagic lesions often revealed 
large numbers of the diplostreptococcus. Sections of tiic 
walls of the stomach and intestines showing hemor- 
rhages revealed dilated capillaries ; extrai asated erythro- 
cytes and circumscribed regions of poorly staining cells ; 
variable, but usually slight, cellular infiltration, and 
necrosis. Sections stained by Gram’s method, but only 
partially decolorized with alcohol, revealed o\oids and 
diplococci, often in large numbers, adjacent to, or in. 
regions showing hemorrhages or poorly stammg cells 
(fig. 3). 

The incidence of symptoms, deaths and lesions among 
rabbits following inoculation of tlie streptococcus or 
diploitreptoeoccus is summarized in table 2. There was 


remained well indefinitely but were not immune to sub- 
sequent inoculation of the diplostreptococcus. Cultures 
from pipetlings from the brain of rabbits and mice that 
had succumbed soon after intracerebral inoculation 
usually yielded shorl-cbauied. gyam-positive strepto- 
cocci mixed with giam-negative diplostreptococci, if the 
latter had been inoculated ; tlie corresponding procedure 
for animals tliat had died se\-en or more days after 
inoculation usually yielded pure cultures of streptococci 
or no growth. Some animals remained well for a week 
or ten days after inoculation and then diarrhea de- 
veloped and continued until death. This corresponded 
to the common late occurrence of cases during out- 
breaks and was thought suggestive of a viral infection. 

.-\ccordiiigly, rabbits, guinea-pigs, mice and monkeys 
were inoculated intracerebrally with old cultures of the 
streptococcus or diplostreptococcus in cbick-embryo 
medium or with filtrates of these, in a manner pi eiloits- 
Iv used. Filtrates and emulsions of the brains 

of animals that had succumbed late were inoculated 
intracerebrally in subsequent passages. Control animals 
were inoculated w'ith the corresponding sterile chick- 
embryo medium and filtrates thereof and with emul- 
sions and filtrates of emulsions of the brains ot normal 
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animals. 

'The streptococci or diplostrcptococcl inoculated in 
the first }>assagc n'cre isolated from the nasopharynx 
or stool of patients during the acute stage of the disease, 
from water supplies and from indoor and outdoor air 
during outhiealcs. They had been subcultured in rapid 
succession ten to rwenly-seven times in dextrose-hrain 
broth, representing a hundredfold dilution of the orig- 
inal inoculum at cverj* subculture, before they were^ in- 
oculated into the autoclaved chick-embryo medium. The 
results obtained in nine successive passages through 
animabs (t\vent}'-fonr rabbits, fifty-two guinea-pigs. 107 
mice and eleven motikeys) are summarized in figure 4. 

Diarrhea, with or uitbout lesions of the stomach and 
intestines, dev’cloped late in twenty-five, symptoms and 
le.sions of encephalitis in four and pneumonitis itt two 
cases in the fiist passage. In other words, tlierc were 
what may be considered as “virus takes ’ in a total of 
thirty-one of the forty-six animals Inoculated in the 
piimary passage. Of the foru-six animals, twenty-eight 


For two passages the incidence of pneumonitis also in- 
creased but then it decreased and ultimately disap- 
peared. All but tiiree of the seventeen animals in which 
lesions of lungs (pneumonitis) had developed in these 
passage experiments were inoculated with a culture of 
streptococcus isolated from tlic stool of a patient in 
whom severe diarrhea had developed while the patient 
evas iraving symptoms of respiratory influenza, or with 
brain material derived therefrom. Symptoms and lesions 
of more than one type of 'disease developed among some 
of the inoculated animals, as they had among the 
respective patients. 

Altogether, emulsions of the brains of forty-one an- 
imals and filtrates of emulsions of the brains of eleven 
, animals were used in the second to the ninth serial 
passages. Of the nineteen animals that received filtrates 
of brain emulsions, “takes” occurred in sixteen animals 
(six mice, five guinea-pigs, three rabbits and two mon- 
keys) in from three to twenty-one days following in- 
oculation. As mortality rate and "takes” increased 


Table 2 


Svmpiouis. deaths and lesions of rabbits foUoiving intracerebral inoculation of the streptococcus or diplostrcptococcus 



1 


Rabbits 

Sowee of tbo streptococcus 


Inocu- 

lated 

Per cent 
in which 

1 diarrhea 
i de\ eloped 

u- 

[ Deaths 

Lesions of 

I Streptococci 

1 from 

or diploslreptococcus 

Strains 
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Per cent 
of inoc- 
ulated 

stomach or 
intestines, 
per cent* 


Blood, 

per 
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Patients 
bar mg' 

Gastro- 

enteritis 


no 

■ 

m 

71 

65 ' 

1 

■ 

M 

■ 

61 

21 

iJiscases other | 
than of gastro- I 
intestinal ] 

tract 

•iO 

00 j 

4 

1 

73 

81 

15 

1 

71 

16 

1 

Drinking 

Time of out- 
breaks 

‘ 101 

- i 

17a 1 

1 
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62 

[ .. ^ 

1 71 


50 

1 . 25 

Vvater 

Kemott from 
outbreaks 

60 

94 

9 

40 

43 

18 

43 

J 40 ~ 

Misccllan- 
eouR vatcr 
•"Unplics 

Remote from 
outbreaks 

38 

88 

s 

1 

40 

45 

15 

5S 

i 

1 

18 

Indoor .ind 
outdoor air 

Time of 
outbreaks 

35 

148 


44 

97 

66 

0 

1 43 

1 

44 


^ Percentages figured on the basis ol aiiitnals that died. 


received old chick-embryo cultures and eighteen re- 
ceived filtrates of the chldc-embr\ o cultures of the 
streptococcus. S3 niptoms and lesions of gastro-enteritis, 
pneumonitis or encephalitis (“takes” ) developed in 
three to twenty-one days among tu’ent) -three of the 
twenl} -eight aiumals that bad received culture, includ- 
ing three monkeys, and in eight of the eighteen that had 
received filtrate (two rabbits, two mice and four guinea- 
pigs). Among the remaining fifteen animals it was not 
possible to deteimine whether symptoms, lesions or 
deaths were due to “virus takes” or to the sti eptococciis 
as such. On successive passage of emulsions or filtrates 
of emulsions of the brains of animals iii which s\-mptonjs 
had developed in from three to Iwent3'-Qne days and 
that were anesthetized for tr.ansfer of brain material, tlie 
incidence of development of diarrhea and lesions of the 
gastro-intcstim'il tract declined, whereas symptoms and 
lesions of encephalitis, especiallj' among mice, increased 


through eight consecutive passages of emulsions 01 
filtrates of emulsions of brains, tiie incidence ‘of isola- 
tions of streptococci diminished and then disappeared. 
The infections agent derived from the streptococcus was 
lost in the nintli passage. 

Sections of the brains and spinal cords of animals 
that had succumbed to seri.al passage of the infectious 
agent revealed varjn’ng degrees of degeneration and 
epend3-inal parenchymatous and perivascular round-cell 
infiltration, well illustrated in figure 5. The results in 
these serial passage experiments were similar to those 
obtained in other studies.^^- 

No instance of diarrJica, encephalitis or pneumonitis 
occurred among control animals after intraceiebral in- 
oculation of sterile chick-embryo medium or filtrates 
thereof, and emulsions or filtrates of emulsions of the 
brains of normal animals. 

Streptococcal antigen in mV.— As shown in table 4, 
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precipitation tcstb tvcie made with antibeitiins from 
horse$ immilnircd, ro^pccti\dy, nith the dipiobtrep- 
tococciis of chronic ulcerative colitis and streptococci 
from other diseases, using as antigens, ittelve samples 
of t\ater, rendered isotonic with salt solution, after air 
had been bubbled through them for one to twenty-four 
hours. Six of the twelve antigens repi-e-,ented samplings 
fiom indoor and outdoor air in November, 1938, during 
tin outhreah of gastro-enteritis and the oOier six repre- 
sented samplings of outdoor air obtained in the lame 
mannei from the same places during December, after 
the outbreak of gasii o-entcritis had ciisappeared and 
, epidemic infiuen^a had appeared. Of tlie former group, 
one sampling rejiresentcd overnight air of a large rootn 
where four iicrsons having gastro-enteritis slept, one 
represented the air of a room crowded with well per.sons 
at the time of the outhteak, and the remaining four 
samplings represented onhloor air in the general region 
where cases occurred. One of the samples of outdoor 
air was obtained 10 feet (3 meters) fi-om tiie side of a 


ot air had been drann through dextiose-hrain brotii, 
cultures of sticptococci or diplostrepfococci acre ob- 
lamed from each of six samples during the epidemic of 
gastro-enteritis and the streptococcus having pneumo- 
tropic virulence was isolated from four of the samples 
after gastro-enteritis had subsided and influensa had 
appeared. 

hour of the six strains of streptococci isolated in 
dextrose-brain Iiroth during the epidemic of gastro- 
enteritis produced diarrhea among animals but did not 
produce lesions of lungs. Two produced diarrhea and 
severe hemorrhagic edema of lungs Kone of four 
strains of streptococci isolated during the epidemic of 
influenra produced diarrhea but instead all produced 
hemorrhagic edema of lungs with or without broncho- 
pneumonia. 

Results of serologic studies. — The er\ tliematous re- 
action to intrademial injections of the euglobulin frac- 
tion of the respective antistreptococcic scrums in the 
case of persons ill with infectious gastro-enteritis nearly 


Table 3 

Dianitea and deaths among mice follo'ving intracerebral or iith apcrilonral inoculation of the strrptococcns or 

diplostreptococcus 


Source of material 
inoculated 

Strains 

1 Alice 

Inoculated 

Diarrhea, 
per cent 

Mumber 

Died 

Per cent ot 
inoculated 

Paneiu^ ha\ing: epidemic 
g.astro-eiiferitis 

37 

63 

0 

47 

75 

Drinking | 

water 

Time of outbreak^ 

1 

97 

273 


182 

67 

Remote from outbreak; 

50 

1S4 

3 

79 

1 

SI 

Miscellaneous water supplies 
remote from outbreaks 

48 

151 

0 

' 

74 

49 

Indoor and outdoor air at 
time of outbreaks 

39 

146 

n 

' 106 

Is 


building sixteen stories from the street level, the air be- 
ing drawn continuously through water for twenty-four 
hours, and three represented air from the front end of 
an automobile during three drives of 20, 96 and 196 
miles (32, 154 and 306 kilometers), respectively, the air 
being drawn through water by tapping the vacuum line. 

The antigens absorbed by die water through which 
air bad been bubbled during the outbreak of gastros, 
enteritis W'ere more closely related immunologically to 
the diplostreptococcus isolated m studies of chronic ul- 
cerative colitis and the streptococcus isolated in studies 
of nicer of the stomach or duodenum (precipitation at 
the interphase being 100 and 90 per cent, respectively) 
than to the streptococci associated w-ith influenza, en- 
cephalitis, poliomyelitis or arthritis. Each of the four 
samples that yielded streptococci in the corresponding 
culture in dextrose-brain broth gave an interphase re- 
action with the influenza antistreptococcic seruin. 

Cultures in dextrose-brain broth from the different 
samples of water after air had been bubbled through 
them almost never yielded streptococci or the gram- 
negative diplostreptococcus but, after the same amount 


ahvavs was greatest to the euglobulin fraction of the 
scrum of horses that had been immunized with the 
diplostreptococcus of chronic ulcerative colitis, the most 
closely related disease represented by the antiserums 
used.' The average reactions in square centimeters to 
the different antfsenims are summarized in table 5. It 
will be seen ( 1 ) that the reaction among patients having 
acute gastro-enteritis or among those ill with chronic 
ulcerative colitis was greatest to the ulcerative colitis 
euglobulin, (2) that the reaction among persons having 
other diseases (encephalitis, chronic infectious arthritis, 
and ulcer of tlie stomach or duodenum) was greatest 
to each Of the euglobulins from the homologous anti- 
serums, (3) that tvelJ persons reacted onh- shghtly and 
about equally to the different euglobulins, and (4) that 
the euglobulin fraction of antipneumococcus serums 
and normal horse serum caused little or no reaction. 

The results of the precipitation reactions (table 6) 
were corroborative of the cutaneous reaction Antigen 
related to the diplostreptococcus of ulcerati^e colitis 
was demonstrable most often in the serum of patients at 
the time of die acute attack and as recovery occurred it 
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tended to disappear. The incidence of positive precipi- 
nitvou reactions nitli the control scrutn-? teas Ingliest 
to each of the homologoui- aiuisenuus prepaicd tvith 
stieptococci isolated from cases of the rc.spcclive dis- 
eases. 

The diagnostic value of the cutaneous and precipila- 
iiott reactions in these ontbreaks rvas emphasized itt a 
■study of a small outbreak of food poisoning traced to 
turkey dressing. Each of four persons who ate of the 
.dres.sing had abdominal cramps, nausea, vomiting and 


tlial had succumbed 

'I'he results of studies of agglutination with the serum 
of patients during convalescence and the diplostrcpto- 
coccus isolated from patients, water and air during epi- 
demic aie summarized in table 7. ^^'ell-marked speci- 
ficity is shown. 

CO^IiMENT AND SUMMARY 
A study of a series of outbreaks of gasti o-enteritis 
lesembling, and nsually erroneously considered to be, 
food poisoning is reported. 


Table I 

Prccipitatiou reaction bclwceji st)rp/ocorcal anlisriiniis and bacterial antigen from air 





Per cent of positive icaction in antiserums prepared with 
streptococci isolated in studies of* 

Per cent of 
.positive re- 

Antigen'; from 
air 

Antigens 

Tests ' 

Chronic 

ulcerative 

colitis 

Ulcer of 
stomach or 
duodenum 

Influenza 

Enceph- 

alitis 

Polio- 

myelitis 

Arthritis 

actions in 
normal horse 
scrum 

During an out- 
brc.ak of gastro- 
enteritis 

6 

10 

100 

90 

dO 

.10 

10 

30 

0 

After the outbreak 
oi ga'lro-ciiteritis 
had disappeared 
and epidemic influ- 
enza had appeared 

6 

6 

17 

17 


17 

0 

0 

0 


profuse diarrhea about twelve hours later, whereas two 
persons who did not eat dressing remained well. Cutan- 
eous reactions to injection of the ulcerative colitis 


Streptococci or dipiostreptococci with which diarrhea 
and lesions in the gastro-mtestinal tract have been pro- 
duced among animals have been isolated consistently 


Table 3 

Ervthcmatous reactions to inti ado mal injection of the eiiglobiilin fraction of antistreptococcic scrums 


A\erage rc.sction (sq. cm) to eiiglobtilins prepared with 
strep cccoci front : 


Groups tested 


Chronic 
ulccr.ativc 
! colitis 

1 Enceph- 

j nlitis 

1 

Ulcer of 
stomach or 
duodenum 

Conti o! 

serums 



Cases 

Arthritis 

I 

Types I, 

II and III 
pneumococci 

Noimal 

horse 


5 major outbreaks 

9-1 

98 

6.9 

4.7 

72 

1 8 

1.2 

Acute gastro- j 
enteritis I 

10 smaller 
outbreaks 

1 

26 1 

12 

98 1 

. . « 

78 

1 

1.1 


Total 

120 

10 

7.5 

47 

73 


1 2 

Chronic ulccrati\e colitis 

1.1 

10 

5 

5 

•1 1 

1 

1 1 

Encephalitis 


92 

3 j 

6 

3 


1 

0 

Chronic Infectious arthritic 

42 

3 

3 

s . 

3 

2 

0 

Ulcer of ctomacii or duodenum 

39 

10 

5 i 

4 

11 

0 

0 

Well coiitroK 


25 

1.2 

1 2 

1 1 

1 3 


0 6 


euglobuHn and tiie precipitation reaction between the 
serum of the persons ill and the ulcerative colitis anti- 
serum proved negative. A staphylococcus was isolated 
from the dressing and from the blood of one patient. 
Both strains on intracerebral inoculation into rabbits 
produced diarrhea, prostration and death. The staphy- 
lococcus was isolated from the brains of the animals 


by special methods from nasopharynx, stool and blood' 
of patients, from the water supply of patients and from 
the air of rooms occupied by persons stricken. Or- 
dinary mediums in general use usually did not suffice 
for initial isolations. Escherichia coli was isolated rare- 
ly from water supplies and Shigella dysenteriae was 
never isolated from water supplies or stools of patients 
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ill with gastro-en:criti^, The total bacterial counts as 
determined by jilaling in agar ivere low in the case of 
water ?up])lies lielding the streptococcus or diplojtrep- 
tococcus at the time of out bleaks. Chlorination sufticed 
to render the water of the city free from the streptococ- 
cus and dijilostieptococcus at the plant but did not 
.'■ttflice at the perijjhcry where cases occurred. Alild con- 
taminaiinn with the d^plo^tt cptococcus of the water 
from wells 500 feet ( 1 .50 meter^ 1 rleep, while seemingly 
responsible lor i'-olated sjmradic cases, was never stif- 


The occtirrencc of the outbrcak.s studied should not 
be intcrjireted as indicating subaverage sanitary condi- 
tions in the city and institutions in question. The water 
supplies at their source were found free from Esclicr- 
ichia coli and Shigella liysenteriae by the health depart- 
ment as determined by the well-established iiietliods of 
wafer analysis. The occurrence of similar and much 
latgcr institutional and comnuinit} outbreaks of gastro- 
enteritis. some traced to water supplies, and their dis- 
appearance, as in the outbreaks studied, on correction 


Table 6 


Pn'nplUUwn reaction bch.ccn scrums aj patinsls havimr aente epidemic gash o-rtiicrihs and of controls and the 
same of horses iiniuunhcd teifli the cliploslieptococcus isolated in tiudies of chronic ulcerative colitis and of other 

i ^ 


iisciiscs and control sciiims 


r 

Source of ^cnirn^ ^^antiEjens) 

Cases 

Percentage incidence of positive reactions with 

.•Antiserums prepared witli streptococci 
isolated it) sintiics of 

Control 

reruns 

Xormal 

hor-c 

Chronic 

ulcerative 

colitis 

Enceph- 

alitis 

Polio- 
im ehtis 

-Arthritis 

Tv pcs I. 
n and in 
pneumococci 

Ca^cs of gastro- 
enteritis ill 5 
nnjor outbreak'- 

During acute attack 

71 

S2 

32 

10 

42 

1 

0 

•1 to 5 da\s follow- 
ing acute attack 

71* 

28 

20 

24 

IS 

0 

I 

S to I-l dajs follow- ! 
mg naitc attack j 

•64-f- 

22 

22 

16 

25 

0 

0 

Cases of gastro-ciitcritis during acute at- 
tack in minor outbreak's in iiospitals. 
nurses’ lionic=, coiwents and private 
homes. 

66 

m 

i 

26 

1 

15 

i 

1 

j 

0 

i 

1 

3 

All cases during acute attacks 

i 

137 

(E ! 

1 

29 

1 

mgm 

0 

2 

Controls 

Encepli.alitis 

30 


0 

33 


0 

0 

Poliomyelitis 

28 

n 

40 

SO 

15 

0 

0 

.\i ihritis 


32 

25 

21 

s 

0 

0 

\\ ell per'-ons 

42 

2 

2 

0 


0 

0 


* Some ie%cnt>-Onc cases from whicli tilood w.a« obtained during acute attack, 
t Sixty-four of the seecnh-onc cases. 


ficieiil to cause a major outbreak except as it led to 
contamination of articles of food, such as niiik (out- 
break A). Peripheral “autogenous” contamination of 
the water supply through flushonieter toilet valves or 
other sources of fecal contamination was responsible for 
at least two major outbreaks (outbreaks B and C). In 
one household recurring outbreaks of gastro-enteritis 
were traced to back-siphonage through tlie under-water- 
level inlet of a bathtub. 

Evidence has been adduced whicli indicates that the 
widely disseminated occurrence of cases of gastro-en- 
teritis at certain seasons may be atr-borne or due to 
mildly contaminated water and that explosive out- 
breaks, such as reported by Boardman, Spencer, Wild- 
man^ Koehler and Veldee and those under study, were 
due^o water badly contaminated at the periphery of 
water systems with the streptococcus or diplostrepto- 
coccus having specific affinity for the gastro-intestinal 
tract 


of existing errors in plumbing and other conditions 
hai'e been reported repeatedh'. ■■■ ® q he part that 

is new' in tliis study is the isolation, by the special 
methods used, of what seems to be the amsative agent 

A filtrable, infectious agent resembling virus de- 
veloped in chick-embryo medium cultures of the strep- 
tococcus and diplostreptococcus of ulcerative colitis. 
With this agent the disease picture of gastro-enteritis 
was mainly produced on several successive passages 
througli animals, after which symptoms and lesions of 
encephalitis supervened. .As this occurred, the incidence 
of isolations of streptococci progressively decreased. 

The streptococcus and diplococcus isolated in tliis 
study' were closely related to the diplostreptococcus of 
ulcerative colitis (Bargen). Streptococcal antigen was 
demonstrated in the skin of patients by intrademiai 
injection of the euglobulin fraction of the ulcerative 
colitis antistreptococcic serum, and in the serum of 
patients during the acute stage of the disease and in 
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wKshhigs from the air thiring epitlcmics by the pvecipi- 
' tatioD "revTction with the iiiccrativc coHlii, antistrepto- 
coccic sennii. Specific agghitiniiit for the streptococcus 
and diplostrcptococcns wore clcmonstratcd in the scrum 
of patients during convalescence. 

Tilt' data obtained itidicaie (1) that the usual, rela- 
tively mild form of epidemic g-astro-cnteritls is infec- 
tious : (2) that a dipolostrcpiococcns which dissociates 


into an alpha streptococcus on animal passage, closely 
related antigcnically and in virulence to the diplostrep- 
lococcus of ulcerative colitis and more distantly to strep- 
tococci associated with epidemic “intestinal” and “res- 
piratory” influenza, is the inciting agent in primary 
cases and (3) tliat a filterable infectious agent derived 
from the streptococcus or diplostrcptococcns causes the 
inanifeslafions in secondary or late cases. 


Table 7 

jsag! ilinatioit of the slreplorocnts or diplosircptococcus by the scrum of patients convalescing fi om gasiro-entetitis 






.\gehiiinalioa tests 








Positive 



Scranis 

Source oi str.tius 

Strains tested 

N umher ! 

Number ^ 

1 Per c: 

znl 

57 

Patients j 

42 

210 

175 


Vi3 

1 

48 

i 

Water 

24 

142 

114 

SO 

28 

Air 

6 

46 

28 

lEI 

23 

Control 

22 

116 

6 

1 

1 

1 ^ 
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pital; George E. Anderson, M.D., Brooklyn Hos- 
pital. 

Dr, Beverly Chew Smith, Chairman of the Committee 
on Surgerv, presiding. 

Dr, Smith; 

T his meeting is the annual meeting of tlie Surgical 
Section of the New York Diabetes Association. The 
fir.st paper to be ptesented will be given fay Dr. Cliarlc- 
Gordon Heyd of the New York Post-Graduate Hos- 
pital entitled "Surgical Treatment of Hyperthyroidism 
in Diabetes". 

“Surgical Treatment of Hyperthyroidism in DiabcleP', 
Charles Gordon Heyd, M,D. 

Diabetes mellitus and hyperthyroidism, cither primary or 
secondary, arc two separable and distinct disease entities. The 
two conditions many times simulate each other clinically but 
each is adversely affected by the oilier. The normal indir-idual 
has an adequate amount ol insulin supplied by his own pan- 
creas. The diabetic patient cannot produce sudicient insulin 
and there is an insulin deficiency. The hypcrtliyroid patient 
docs produce sufficient insulin but has an excess of tliyroxin 
Therefore, when the two conditions, diabetes and hj-pcrlhyroid- 
i«m, are combined we have two clinical entities fundamentally 
rlifferent in chemistry and mutually anfagnnistic. Hyper- 
tliyroidism with its elevated basal metabolism and increased 
glycogenoly sis imposes an added burden upon the inefficient 
carbohydrate metabolism of the diabetic,'^ 

Hyperthj roidism will not initiate a tnie di.abetcs but it will 
greatly c.xaggerate a pre or co-e.\isting diabetic state because 
thyroxin is an active glycogenolytic agent and also stimulates 
gluconcogcnesis — ^the production of carbohjdrate from non- 
carboh)drate sources, e.g., protein. _ _ 

Some of the beneficial effects of insulin are due to iU in- 
hibitory action on both ghcogenofasis and gliiconeogenesis. It 
follows that the action of insulin and thyroxin are antagonistic. 
Hence, insulin hack— diabetes mellitus and thyroxin e.xcess, 
hv-perthyroidism, are basically different. 

It would seem that an adenomatous goiter with hjper- 
thyroidism is a diabelogcnous foclor. Regan and Wildcr- 
foiind that 5.6 percent of all patients with secondaiy hyper- 
thvToidism (adenoma) had diabetes which is over tlircc times 
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the mcKh-ine of dnbetes in .all new patients at the .tfayo 
Umte. In contrail only 1,7 percent of the patient- vitli 
adcnoniatnus goiter but wihout hj pertly ryidi-m had diabetes. 
Ihis K the same incidence of diabetes as in ail new patients 
register^ and alnio-t identical with the percentage of patients 
v.uh pnnmry iiyi»crthvroHii'^m (Graves^ disease or exophthaliriic 
gaiter) who had dialietes Diabetes is complicated bv 
adrnoniatous hyperthj roidisin tiirec times more frcqucntlv tlian 
bi exoplitli.alniic lupcrtbjroidism. Since adenomatous (sec- 
ond.iry) h> perthyroithsm is of much longer duration than 
exophthalmic In perthyroidism, Regan and Wilder make 
the comment “the longer the duration oi the hjperthyroidiim 
the greater tlic incideiiec of diabetes " 

Glycosuria in some degree and at some time or other will 
probably be jirtsciit in almo-t e\cry patient wiili hjper- 
thyroidism. This gljcosuria is sequential to a preceding 
h.v-pcrglvccmia and is the result of the depletion of the 
In er glycogen stored by the c.xcess tlyroxin of the iyper- 
llyroid slate. In the presence of hj-perth} roidism glucose is 
rapidly absorbed from the ga-trointc'tinal tract. Furtliermore, 
under the influence of tbyrosin tiierc is a rapid depiction of 
the glycogen in the liter tlius increasing tlie hvpergKceinia. 
In .addition, there is a constant production of new earbohjdrate 
from non-carhoh}dratc stores; this again leads to an in- 
crease in the hjpcrglyCemia. IByierthtTOidism frequently pro- 
duces an abnormal sug.ir tolerance curve which closely rc- 
-cmbles that of the diabetic. There f', howeter, one striking 
difference between the sugar tolerant c cunc in the diabetic as 
compared to tlie hj-perth' roid patient. In diabetes mellitus the 
fasting or control blood sugar is usuallv distinctly elevated 
above tlie nomnl, wherca- in hvperthjroidism a normal fast- 
ing Wood sugar is tiie rule, esen tliough the tolerance cunc 
may be abnormal s 

-An inditidtial with hj perthyroidism has a marked accelera- 
tion of combustion .md demands an increased intake of food. 
If that individual has a normal pancreas, there will be no 
diabetes although ghcosuria will be present at some time. 
If, however, tlie lypcrthsroid patient has a diseased pancreas 
or abnormal insulinogcnic mechanism Uicrc will be accelerated 
combustion with insulin deficiency. The combination of c.xcess 
thyroxia and dimini^lled insulin activates a latent diabetic and 
projects a mild di.abctic into a sc\crc diabetic. These two 
conditions essentially distinctive should not he allowed to c-xist 
or to continue in the «amc patient Insulin effect is destroyed 
by thyroxin and large diet and insulin cannot control a diabetic 
w ith hyperthyroidism. 

Mrs. C.J.W., aged A5, in September 1929 had an infected 
finger, and sugar was found in her urine. Fasting blood 
su^r 167 mg. per lOOc.c. On a diet containing 80 gm of 
carbohydrate, 60 gm, of protein and 1-10 gm. of fat the urine 
remained free from sugar wiffiout tlie use of insulin. In July 
19.12 she exhibited a nodular goiter, auricular fibrillation and 
a basal metabolic rate of plus 42. The fasting blood sugar was 
227 mg, per hundred cc, A diagnosis of h) pertiiyroidism 
complicating diabetes mellitus was made. After hospitaliza- 
tion and insulin tlierapy the patient had a subtotal bilateral re- 
section on October S, 19.13. The immediate postoperative 
course was difficult but alter a few days became normal and 
the patient was discharged from the hospital seventeen days 
.after operation. On October 23, 1933 tlie basal metabolic 
rate was normal and the patient free from sugar on a. diet 
of 100 gm. of carbohydrates, 70 gm. of protein and 90 gm. of 
fat, plus 43 units of insulin daily. From October 1933 to date 
the patient’s condition has been satisfactory, witli iiomia! 
weight, regular pulse oi 78, urine free from sugar on a diet 
of approximately 150 gm. of carbohydrate, 70 gm. of protein 
and 90 gm. of fat (tot.al c.a!ories 1690) and with .an insulin 
dosage of 44 units daily. 
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In tlic course of our thyroid and general surgical experience, 
we have been impressed with three clinical associations: 1) the 
'question of the potential diabetic—tltat individual with a low 
liver^ glycogen threshold; 2) tlie activation of the hypergly- 
cemia into a tnie diabetic as the result of infection or hi'pcr- 
tliyroldism; 3) a basic biological deficiency in certain females, 
to wit, obesity, fibroids, gall stones, adenoma of the thyroid 
and diabetes. > If and when, one or more of thwe biological 
factors operate in such an individual with a basically insuffi- 
cient insulin production, diabetes is the logical expectation. 

In hyperthyroidism uncomplicated by diabetes the fasting 
sugar is normal but the body metabolism is markedly acceler- 
ated; the tempo of catabolism is increased, and the body re- 
quires an additional fuel intake. In diabetes mellitus there is a 
pancreatic insulin deficiency and therefore a diminished ability 
to calabolize a normal fuel intake. Furthennore, tliere is 
always tariation from the normal in the behavior of a hyper- 
thyroid patient to his carbohydrate metabolism. "The patient 
must receive carbohydrates if the function of the liver is to 
be supported and insulin must be taken if tlie carbohydrates 
are to be utilized.”^ Under conditions of normal metabolism 
a tissue cell receives a given quantity of glucose and requires 
for its catabolism an adequate amount of insulin. If the 
tempo of metabolism is Increased by an excess of thyroxin as 
exhibited by an elevated metabolic rate then an additional 
amount of insulin will be required even if the quantity of 
glucose is constant. The higher the basal metabolic rate 
the more insulin will be required. The increased cell oxidation 
in hyperthyroidism destroys insulin effect much more rapidly 
than in the non-complicated diabetes. "Hyperthyroidism ex- 
hausts the store of liver glycogen and keeps on exhausting it.”" 

The occurrence of hyperthyroidism in diabetes demands a 
close association between the internist and the surgeon. The 
hyperthyroidism is the most immediate problem and should be 
corrected surgically at the first opportune occasion. It is not 
necessary to have tlie urine sugar free. Indeed, many times 
it will be impossible to accomplish this desirable end. The 
treatment of the diabetic should be the concern of the in- 
ternist and the surgeon should proceed to carry out the pre- 
operative and surgical therapy for the hyperthyroidism The 
preoperative treatment in surgery is e.xactly the same as for 
hyperthyroidism in the non-diabetic, and the fact that the 
hyperhyroidism is so eminently linked with the diabetes is 
under no circumstances a contra-indication to modern thyroid 
surgery. E.xperimcnts and c.xpcrience demonstrate that hyper- 
thyroidism is ameliorated by the administration of iodine prep- 
arations. The surgical therapy or surgical inteivcntion should 
be for the purpose of carrying out an adequate resection of 
thyroid tissue in sufficient amount to produce a more or less 
scmi-permanenl minus basal metabolism. 

The prcnperatlve treatment of livpcrthyroidism in tlie diabetic 
requues;” 

1") Bed rest 

2) A lational diabetic diet. 

3) An adequate amount of insulin. 

4) Oicrcoming dehydration by an adequate water intake bv 
intravenous solutions’ of normal saline, Ringei's solution or 
distilled pater plus the addition of S-10 percent dextrose. 

S') rreopciative iodine control by Inigol’s solution, 7 minims, 
t. i. d., in a full glass of water one lioui after cacli meal, or 
adding sodium iodid, gr. xv to one of the intravenous infusions. 

C) Preoperative sedation by pai aldehyde 1 cc per ten 
pounds of body weight in ISO cc of starch viator by rectum, 
one hour bcfoic opeiation and morphine gr. 1/6, scopolamine 
gr. 1/lSOtli, one-half hour before operation. 

7) Etlnlene or gencial anesthesia. 

Conclusions . 

1) 111 every suspected case of diabetes and hyperthyroid- 
ism the diabitcs must be establislied as a true diabetes. “For 
the present and therefore to avoid premature diabetic cures we 
have raised the standard fur a diagnosis of diabetes in hvper- 
thyroidism to a blood sugar of 0.15 peiecnl fasting or 0.20 
percent or more aftci meals in addition to glycosuria."' 


2) Diabetes is not cured by a successful resection of 
the thyroid but an active destructive condition— hyperthyroidism 
— is eliminated. 

3) The correction of hyperthyroidism, either primary as in 
Graves’ disease, or secondary as in adenomatous goiter by 
adequate surgical resection of tlic thyroid diminishes tlie in- 
tensity of the co-existing diabetes and renders the diabetes 
more amenable to diet and insulin. 

4) The hyperthyroidism in the diabetic patient differs very 
little from hyperthyroidisip in the non-diabetic but the diabetes 
is intensified because the hyperthyroidism “reduces the abilitv' 
of tlie diabetic patient to utilize carbohydrates and decreases 
the efficiency of the unit of insulin.’’S 

5) In the presence of tlie two conditions, diabetes and 
hyperthjwoidism, attack th'e hyperthyroidism first. 

6) In a diabetic a non-toxic goiter has no influence upon 
the diabetes either before thyroid resection or afterward. 
Excess thyroxin destroys available insulin, and it is the insulin 
factor that determines the intensity of the diabetes. 
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Dr. Siiiilh: 

The discussion of this paper will be carried on by Dr. 
Charles G. Child of the New York Hospital. 

Dr. Child: 

1 think that Dr. Heyd has very fairly presented the present 
status of the problems involved in treating patients who present 
a combination of diabetes atid hyperthyroidism. When I was 
asked to discuss his paper it became of interest to me to find 
out in general what liad happened to these individuals in our 
institution during tlie last ten years. I found that during tliis 
period 1200 patients had been admitted with toxic goiter. In 
eighteen of these there was an associated diabetes. Briefly 
the significant details associated with these individuals arc as 
follows : 

There was one death on the second postoperative day, pie- 
sumably due to coronary thrombosis. In four patients the 
diabetes was sufficiently mild to be controlled successfully b> 
diet alone. In this group the one death occurred. In seven 
p,aticnts llicre was no change in the pre and postoperative 
dictaiy and insulin requirements. In six patients there was a 
1 eduction in the insulin requirements after operation. This 
group was somewhat difficult to evaluate for in each instance 
there was also a reduction in the carbobydiate iniake in the 
postoperative period. In one patient there was a progressive 
increase in the insulin requiicments in the vear following opera- 
tion at which time the insulin dose was stabilized. In studying 
the tv pcs of goiter encountered it was found that fifteen vleic 
adenomatous while only three vverc diffuse. As might well 
have been expected, the largest group, sixteen in all, fell 
between tlie ages of 45 and 65. There was one juvenile goiter 
with a severe diabetes. 

From the study of these patients it has been our conclusion 
at the jNcw iork Hospital that the combination is not as scri- 
ous as the textbooks would lead one to suspect. The dire 
vvarnmgs must be a hangover from tlie pre-insulin days when 
ccriamly Uiesc patients must have been most difficult to man- 




AsfERrcAN Journal of Digestive Diseases 


. votcMi n 
■ NUMfitR U “ 


Jige, Thc only worse situatiAn that I can imagine must have 
I been prior, to iht use of insulin and -also prior to the surgical 
■'I'^satmcnt , of hyperthyroidism itself. In following the modern' 
. •. however,' as Dr. Heyd has outlined tliem, this com- 

: ■ . • hination of diseases may now be. handled with a rather certain 
■' ' ■ degree ' of , safety. \ 

, : ; ' I; .would -perhaps' differ from Dr. Heyd in a. few points. 

First, I think we 'would employ local infiltration with procaine 
' , the, anesthesia of choice in these patients, for it makes tlie 
■- , hisnagednent- diabetes far easier during the first few 
.i ‘ 'postoperative days. , Second. I believe that it is impossible 
■ to attack cither one or tlie other of the problems first; both 
; ; pntst be handled together. Unless the diabetes is carefully con- 

- j tiiay be difficult to establish a preoperative gain in 

.'.weight, one of the most significant c'riteria for when a patieitt 
.is 'rcady.'for'operation. Third, we still feel that in the ma- 

- ' ' jority. pf.jjaticnts it is unnccessar 3 ' to divide the strap muscles 

, in, ,Ihe .course of th}'roidecto^I}^ Adequate e.xposurc can be 
obtained bj- separating- them in tlie midline. 

. , s; . One- other factor was of interest, namelj', that in preparing 
' /tliese' patients' for operation the time required was approxi- 
'_.;,niatelv 15 percent longer than in tliose uncomplicated by 
; ’ diabetesi - t 

r ; • , It has been a pleasure to hear Dr. Hev-d’s paper, and to 

■ ■ > present" this -di.scussion in the light of our experiences at the 

• isTcw ' York Hospital. 

■ (Further discussion of Dr. Heyd’s paper will be found be- 
■ low under remarks of Dr. Elliott P. Joslin.) 

' -/Dr: Smith; 

' The., second paper of the evening "Preliminary Report on 
Amputations Below tlie Knee for Gangrene in the Diabetic” 

- • ' will - be presented by Dr. Samuel Silbert of the Aft. Sinai 

, Hospital and Afontefiore Hospital. 

: . ‘'Atitpufation Below Ihc Knee jor Gangrene in the Dia- 

betic — Preliminary Report/’ Samuel Silbert, M. D. 

' ■ The operative mortality in thigh amputations for gangrene 
' in tlie diabetic as reported in many recent papers on this sub- 
' 'jeet '.remains appallingly high. Combining the most recent 
■ •' statistics of twelve representative metropolitan hospitals, a 
total of C37 thigh amputations were done in diabetics w'ith 

- . .300 deaths, a mortaiitj' of 47 percent (Table 1) I have 

omitted from this summary the figures published by AIcKittrick 
■' froni the New England Deaconess Hospital of Boston as his 
, tiiortality is not representative of the experience of most large 
■- 'v .genera! hospitals. Since the technical procedure of a tliigh 
amputation is simple and requires no great skill, tlie only 
.conclusion that can be drawn from a consideration of those 

- - figures is that tliis operation is too severe for the average 

patient with diabetes. 

' ■ : - It is rcadih- apparent wh 3 - this is so. The patient with 
diabetic gangrene is usually a poor operative risk. He is past 
middle age, and often has complicating arteriosclerotic cardio- 
: ■ renal, or cerebrovascular disease. His vitality may have been 
y ' reduced b 3 ' prolonged suffering and bs" absorption of toxic 
.products from his gangrenous or infected foot. To relieve pain 
' :he has received con.siderable quantities of narcotic drugs. It 
,5 has-been difficult proper^’ to control the diabetes because of 
: ' . the dimini.shed effectiveness of insulin in tlie presence of in- 
,, "fectibn and gangrene. Such a patient should be subjected to 
as little operative trauma as possible. The operative procedure 
•- . , . should be brief, profound anc-slhcsia should be avoided, and 
' aiiiputalioh should be carried out as far distally as possible. 

' It has been taught for many years tliat amputations should 
e ybe.done through the thigh in order to insure adequate circula- 
tibn for healing. This widespread belief has been proven in- 
.'. correct by numerous surgeons in the past few years. AIcKit- 
' trick, Beverly Smith, Alacs, Crossman, and others have ad- 
. ■ vocated amputations below the knee, and have reported good 
results following this procedure. My own experience likewise 
.' ■ indic.atc's that ' amputations can be perfonned safely below the 

F. ’ knee in diabetic patients, even when the popliteal artery is 
('.’ closed and oscinometric readings indicate a serious deficient 
.'■ i citxnlallon. 


.In a” 'effort to. find tiie simplest and quickest (operative prot 
cedurc which., would relieve tliis. group of, patients. I have for 
the past four years done niid-lcg. guillotine amputations, short- 
ening the bones, 'and leaving the stump wide open to heal by 
secondary granulation. This procedure has been carrikl out ' 
in all patients without .selection, regardless of whctlier fcmor.at ' ' 



Early stage of healing. 


FIG. 1 . . ' . 

Note skin drawn over end of stump, by con-- 
traefing scar tissue. 


or popliteal arteries have been open or closed, and whether or 
not infection was' present. In tlie first few cases a tourniquet 
wtis ti.sed around the thigh to expedite the operative procedure. - 
Three patients developed gangrene of tlie leg stump and re- 
quired secondary thigh amputations. The use of a tourniquet ■ 
was therefore abandoned. Since then over 75 consecutive cases 
have had mid-leg guillotine amputations without the use of a 
tourniquet. Healing in all these patients has been surprisingly 
good and in no case has a higher amputation been required. 

In a very few patients minimal necrosis of the skin margin has 
developed, but this has never interfered with a satisfactory 
end result. , ’ ‘ 



FIG. 2 

lafer stage of healing. Small granulating wound in center of ton- 
tracting sear. 

The process of lieah'ng present.! some surprises. As soon 
as a rim of scar tissue forms at the iicriphcry of the wound, 
contraction of the scar tissue hegins and gradtially pulls Hie 
skill down over the cud of flic slump (Eig, I and 2). This 
procc.ss continues until healing is complete, and the final 
scar is frequently so small that it can be covered with a 25 
cent silver coin (Fig. 3, 4. 5), It is trot necessary to -apply 
any form ni traction to the stump to accomfdish this result. 
The puli of the contracting scar ti.ssiie is .sufficient. Comfilctc 
healing usually requires from 10 to 12 weeks. Patients .arc 
.•'.llowcd out of bed the day after operation in most cases, and 
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ran 1ca\c the hospital on crutches 4 to 0 \\•eck^ alter opera- 
tion. 

Eighty -two patients with diahetes and extensive gangrene 
"of a loot base now had anipulation b\ this method. Many 
H>f the operations weie done b\ members of the house Mafl 
niider my supervision. A few of the eases included were 
jiatients •'Ven in con-'ultatiun and operated upon by colleagues. 



FIG. 3 

Well healed stump. Note relatively small area of sear to circumference 
of stump. 

There haac been fi\c deaths, a mortality of slightly over d'/C. 
In addition, 12 non-diabetic patients with arteriosclerotic gan- 
grene have been similarly treated with one death, making a 
total of 94 cases with 6 deaths. Forty of these have been ward 
patients at the Montefiore Hospital with 4 deatlis. Fifty-four 
have been patients seen in private practice with 2 deaths. I 
might point out that, in general, patients admitted to the ward 
sen ice at Monteiiorc Hospital arc old and decrepit, .and the 
liarards of operation are maximal in such a group. In an 
effort'to eialuatc the operative risk, all patients were graded 
as B, C. or D risks, depending on age, degree of coronary 
involvement, hypertension, toxicity due to spreading gangrene 
or infection, and degree of vascular impairment. Graded in 
this manner, only 6 of the 82 diabetic patients could be regarded 
as A ri-ks, 24 as B risks, 31 were C risks and 21 were D 
risks. The significance of these figures is clear. It is not 
necc^>,ary to have a high mortality in amputations for gangrene 
in the diabetic. When the severity of tlie operation is re- 
duced to the limited endurance of the patient, this mortality 
can be reduced to slightly over 6^c. 

Certain other advantages of the low amputation should be 
stressed The use of an artificial limb is greatly fai ilitaled 
u the patient rct.iins his knee joint and about si.x to eight 
inches of his leg. Such patients are freciucntly able to walk 
without the use of a cane or crutches, and with scarcely any 
I'crccptible limp On tbc contrary, when amputation is done 
through the thigh, experience lias shown that almost none of 
the women and only about half of the men ever accustom 
tliemselves to the use of an artificial leg. Many of the 94 
patients in my present series, including one man and one 
woman over SO yearx of age, have been fitted with and 
are wearing artificial limbs. The stumps which result from 
the operation have stood up well under use with artificial 
legs. J know of no instance where a well healed stump has 
broken down and rciiuired further surgery. 

It is worth recording that none of the belovv-knee stumps 
have been persistently painiul Pain in tlili/h stumps is com- 
mon, and is one of the most distressing complications of 
amputations of the lower c.xtreniitics. Every surgeon has 
had such patients with intractable pain who were not relieved 


by injections or rcopei.ations on the sciatic nerve or sympa- 
thetic nervous sy.stem. In a recent article published in the 
Journal of the American Medical Association, White dis- 
cusses this unfortunate complication, and suggests that 
cordotomy or even e.xcision of parts of the cerebral cortex 
are justified in an attempt to relieve such pain. I do not 
know why leg .vtnmps are painless, hut I call your attention 
to this great advantage of the low amputation. 

A brief description of tlie operation may be of interest. The 
patient is placed on the table face dowm, as his position permits 
Ilexion of the leg. and makes the operation much easier. 
Spinal anesthesia, using less than 100 mgm. of novocaiiic, or 
light gencial aitcstliesia is employed. .-V tourniquet is not 
used. .\ circular incision is made through the skin and 

fascia at a level 8 inches below the patella. Flaps of aiiy 

kind are avoided. Tlie muscles are divided at the level of 
the letiacted skin .•\s soon as the superficial layer of calf 
muscles IS sectioned the posterior tihial vessels and nerve 
are exposed, lying on the deep layei of muscles. The vessels 
and iieivc aie ligated and divided and the nerve is injected with 
alcohol. Tlie leg is then fie.xed and the anterior iibial group 
of muscles is sfctioiied, e.x-posing tlie anterior tihial vessels 
and nerve ne.ii the interosseous membrane. These structures 
.ire then ligated and ent, thus controlling the major sources of 
lileeding. The leg is again placed hori/oiital and the deep 
layer of imi-cles on the posteiior surface is sectioned. The 

muscle.s are then separated for a few inches from the bones 

and tlie bones are sawed Ilirough, the tibia about one inch 
and tbc fibula about two inches above the level of the skin 
incision. Periosteum and bone arc cut at the same level. The 
anlciinr edge of the liliia is then beveled by an oblique .saw 
cut. .Any muscie that has been damaged during the pro- 
cedure is trimmed away, and careful hemostasis obtained. The 
wound iA thoroughly irrigated with a pitcher of sterile water. 
This completes the operation. The wound is left wide open 
and is dressed with a combination of jiaraffm mesh and vase- 
line gauze. A posterior molded plaster splint is applied and the 
dressing is not changed for a week. Thereafter the wound is 
dressed witli cod liver oil ointnient every 3 days until it is 



FIG. 4 

Chacaetctislie small scat at end of well' healed stump. 

healed. Tlicrc is frequently considerable secretion from' 
the wide open wound and usually some superficial slough of 
damaged tissue for tlie first two or three weeks. Then the 
wound giadually becomes a clean granulating surface in the 
center of a rapidly contracting scar. Infections of the stump 
or other complications arc extremely rare. The postoperative 
comse IS usually smooth and painless. 

It is impoilant to continue the use of the posterior molded 
splml until the wound is well on the way to healing. Con- 
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tracUire at the knee take^ place reaiiily unless a splint is 
usetl^ and siid\ a contracture is (linicuJt to overcome. 

Are there any contra-indications to the mid-leg ampnlation? 
In iny opinion there is only one group of cases that is not 
suitable for this procedure.' These are the patients who Iiavc 
had a recent thrombosis of the femoral artery, and gangrene 
develops wihin a dew weeks of onset. Such ^ses are readily 



riu. 9 

AVcIl healed stump after guillotine amputation. Preservation of knee 
{oinf and upper part of leg Rrcativ improves ability to walk with 
artifiefaf teg. 

identified, as ther give a historj ol abrupt onset of p.am with- 
out ^ireceding intermittent clandieation Unless there has been 
an interval of at least thicc nnmth' after the arterial occlu- 
sion, there has not been time for an adequate collatcial cir- 
culation to develop to the mid kg, and it is not safe to ampu- 
tate below he knee. It has been my experience that such 
cases are relatiielj- few. 

The diabetic patient with progressive gangrene of the foot, 
witk or without infection, has a condition winch threatens his 
life, .\mputation of the part cannot be avoided It has been 
gratifying to me to find that the simple operation described 
accomplishes this purpose with a minimal loss of life. Addi- 
tional advantages are Uiat the patient is left witli a functioning 
knee joint and a comfortable stump. 

Dr. Smith: 

The discussion of this paper will be carried on by Dr. 
Thomas J. O’Kane of the Iiforrisania City Hospital. 

Dr. O’Kotic: 

The paper we have just heard symibolizcs a large forward 
step in the treatment of a condition which up until a com- 
paratively few jears ago was sadly neglected. A condi- 
tion in which the mortality when analyzed at many large 
voluntarj' and municipal hospitals in the City of Xew' \ork was 


■' TABLE I 

MortaUly i-olh-.rhuj Ampiitalions for Coiipwir hi the Diabetic 


Hospital 

Casrr 

Philadelphia General 

130 

Philadelphia Episcopal 
Mary Immaculate 

56 

(Jamaica) 

24 

Montefiorc 

17 

^^as5adlusctts General 

36 

Mount Sinai 

68 

Morrisaiiia 

45 

Bellevue, 1st division 

40 

Bellevue, 2nd division 

35 

Bellevue, 3rd division 

70 

Bellevue, 4th division 

24 

Leno.x Hill 

13 

St. Luke's 

34 

Kew York 

33 

Roosevelt 

12 

Totals 

037 


Deaths 

Period 

% jl/oi - 
tality 

73 

1926-1933 

56 

27 

1926-1935 

48 

12 

1930-1935 

50 

10 

1932-1936 

59 

12 

1916-1926 

33 

26 

1926-1936 

38 

27 

1931-1935 

60 

21 

1931-1935 

52 

22 

1931-1935 

63 

26 

1931-1935 

37 

18 

1931-1935 

75 

5 

1935-1939 

46 

9 

1934-1938 

27 

9 

1932-1940 

27 

3 

1935-1939 

25 

300 


47 % 


apalling. Dr. Silhert cites a mortality of 47% among 6.17 tliigh 
amputations. The figure is undoubtedly correct, and I know 
that before ten years ago it was much higher and in fact, 
almost double tliat figure. The efforts of such organizations 
as the New York Diabetes Association have unquestionably 
done much to bring .about a change. Kcvertheless it must be 
remembered, that, included in estimating this mortality are- 
cascs in the older age groujis, having kidney, heart, cerebral, 
liver, and general damage, in whom no otlier operative pro- 
cedure but thigh amputation was warranted. But there is no 
doubt that many thigh amputations were performed and are 
lieing performed unnecessarilj and without regard to the 
proper indications for such an operation. It was with this 
point in view that Dr. Williams and I formulated our classifi- 
cation as a guide to surgery in the diseases of the extremities 
in di.ibelics and ako attempted to outline a clinical method of 
estimating the circulatory status of the limb disregarding osciilo- 
nietric and other instnmicntal procedures. Recognizing this, 
since 1932, 1 have used the modified guillotine amputation 
below the knee, as advocated by Dr. Beverly Smith, witli in- 
creasing frequency. 

I discarded the use of a tourniquet, not because I had seen 
any disastrous results from its use actually, but because I 
felt theoretically it may do damage and because I found it 
unnecessary, tiicrc being rarely any’ ciiculation in the larger 
vessels of these legs. This has been further confirmed by 
the ncccssarv use of the tourniquet in reirigeration anesthesia 
which it has' been my custom to use in preference to any other 
tvpe of anesUicsia in tiie p.i't two years. I have used this type 
of anesthesia in well over SO cases, ,and have seen no ill 
effects or stump gangrene that could he a-cribed to the 
tourniquet 

Dr. Silbert’s results in allowing spontaneous healing to 
occur following die guillotine amputation are undoubtedly 
good, but we kel that this is unnecessary because it pro- 
long- ho-pitalization and convalescence. By means of the 
Smith modification ot the guillotine, primary closure is affected 
in non-infected cases, and in infected cases secondary suture in 
four to seven days is practiced successfully. This is easily done. 
This shortens convalescence by ten to si.xtccn days to com- 
plete healing. 

Our e.xpcrience with tlic use of the artificial limb in tliigh 
amputees coincides with that of Dr. Silbcrt. We often find 
the artificial limb relegated to the closet after a few attempts 
at use. 

The occurrence of pain in the amputation stump is very 
mucli less in below-tlie-kneo amputations. We found that 
infection in the stump is a large factor contributing to post- 
operative pain. 

A very much larger number of helow-the-knec amputa- 
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tions cau be done in the older ape proup where sufficient time 
lias cla!)scd to develop adequate collateral ‘circulation. _ As a 
matter of fact, the majority of these cases have had little or 
no blood supply through the main vessels of their limbs for 
years, as is evidenced by lack of bleeding from the main ves- 
sels at operation when no tournitiuet is used. 

Br, Silbert' has shown that given proper and adequate dia- 
betic care it is possible to apply thotightful and rational sur- 
gical treatment to this problem and to remove the awful spectre 
from eKtrcniitv surgery in diabetes. 

While I mav differ in detail, I agree thoroughly with Dr. 
Silbert. I would like to ask him a question since he did 
not speak of his diabetic control. What was the medical co- 
operation in his cases? 

I wish to thank Dr. Silbert for this opportunity of hearing 
and discussing this excellent presentation. 

Dr. Silberf; 

Diabetic control is not as a rule a difficult matter in these 
patients since their diabetes is usually not severe. I handle 
the diabetic control myself in the patients I am treating privately, 

, unless there is some unusual complication. The patients at 
Montefiorc Hospital are taken care of by the house staff. It 
is best to have a sugar-free urine, and patients arc given as 
much insulin as may be required to accomplish this result. 
Once the leg is off, the diabetic control becomes rather simple. 
Rarely is it nccessaiy to use more than 50 units of insulin a 
day in these patients. 

It might he pointed out that the majority of these 
patients have closed popliteal arteries; most surgeons would, 
therefore, have done thigh amputations. In my opinion, this 
is not a criterion for surgery above the knee. 

Hy experience with the tourniquet is that it is very detri- 
mental in certain cases. It promotes sloughing. An attempt 
has been made to evolve a procedure without its use. In most 
of these patients you are inviting trouble when the wound 
is closed. Primary union, with closed popliteal arteries, can- 
not be expected. I, therefore, leave these amputations open. 

(Further discussion of Dr. Silbert's paper will be found 
below under remarks of Dr. Elliott P. Joslin). 

Dr. Smith: 

On behalf of the Surgical Section of the New York Dia- 
betes Association, I want especially to thank the next speaker 
for coming to address us. He came on behalf of his colleague. 
Dr. Howard Root, who is ill and unable to be present. Dr. 
Elliott P. Joslin of Boston needs no introduction. He will 
speak on "The Medical Pre and Post Operative Treatment of 
Surgical Diabetics”. 

, Dr. Joslin: 

Dr. Root had a bad time of it with virus pneumonia and he 
was in the hospital for several weeks but he is now much 
better. It has been a great pleasure to come here tonight. 

Discussion of Dr. Heyd's paper continued 
In regard to the papers already presented, I should like to 
refer first to tlie one by Dr. Hcyd on the thyroid complica- 
tion. The diabetic patient with thyroid complication demands 
the clo'cst cooperation beween the medical man and surgeon. 

I remember two cases that drove that home to me. One 
whom I saw about tliirty-five years ago died in coma. The 
second patient and the one that stands out above all the others 
in my mind was a patient of Dr. Lahcy who came in one 
night at about ten o’clock. That patient changed all the rules 
of the hospital for then no routine urinalysis was done at mid- 
night. In the morning when the laboratory was open the 
patient was in diabetic coma. Tliis is what the combination 
of diabetes and hyperthyroidism really means, a rapidly 
changing condition. Since this occasion it has been a rule of 
the hospital that a urinalysis be done on every patient com- 
ing ill regardless of the time of admission. Lahey and his 
group have formulated a principle which holds with all of 
the surgeons and us. that is, the surgeon does just what he 
wants to for the patient; it is our job to keep the patient from 
the diabetic standpoint alive. We have never, and I can 


honestly say that, gotten into any trouble about orders be- 
cause we have things so arranged that the surgeon writes 
down what orders he wants and they arc carried out. We 
never change their orders; there is the closest cooperation 
among us. 

I .see Dr. ?tfoscnthal in the audience and I should like to 
ask him about his experiences with hyperthyroidism — do 
thc.se patients have less arteriosclerosis than other people? I 
should like to see some statistics on this because my feeling is 
that people with hyperthyroidism generally have very good 
arteries. I believe this is tnie and I wish there might be 
more said about it. 

Wc see a great many simple adenomas in our diabetics. 
Many patients with adenoma do not have atiy hyperthyroidism 
but i do feel that unless there is something definitely against 
it, these adenomas should come out. My opinion on that goes 
back to one of the Mayos who pointed out the occasional 
cancer of the thyroid developing in an adenomatous gland. 
This is a terrible thing to sec. I do think we should take 
advantage of good surgery and attack these adenomata of 
thyroid more frequently than is commonly done. I agree thor- 
oughly with all that Dr. Ileyd has .said. 

During 1942 and 1943 thirty-four operations on the thyroid 
gland were performed by the Lahey Clinic on our patients 
with no mortality. Preceding the operation the diet has been 
one high in carbohydrate and calories, particularly if hyper- 
thyroidism either primary or secondary to adenoma has been 
present. Prior to operation it is the rule for patients with 
hyperthyroidism to remain in bed four d.ay5 and then grad- 
ually to get up and about until operation on the tenth day. 
Lugol’s solution is prescribed after the first metabolism test 
and until the day of operation. The second metabolism test i.' 
done on the seventh day. Phcnobarbital, grains V/i, is given 
on the night before operation, and if the patient has been toxic, 
14 or 14 grain is given three times a d.ay previous to operation. 

Thiouracil is still in an e.xpcrimental stage. A paper from 
the Lahey Clinic is appearing shortly in the Jounial of the 
American Medical Association but Dr. Lahey emphasized at 
our staff meeting that it is not without danger and is thus in 
imirkcd contrast to the use of Lugol’s solution. I may add 
that our group sec such good results from the management 
of thyroid cases by the Lahey Clinic that we never institute 
treatment without a consultation with them. 

Patients with simple adenomas may he in tlic hospital only 
one or two days before the operation is performed. 

Recently, concc<aled or latent hyperthyroidism has been dis- 
covered in a considerable number of our diabetic patients who 
failed to do well. In these patients careful studies disclosed 
the hypcrtliyroidism. and its cure by operative measures has 
led to extraordinarily good results. I cannot emphasize too 
strongly the idea that if a diabetic patient does not improve 
by methods which should bring this about, one must invariably 
hunt for a complication such as hyperthyroidism. 

Discussion of Dr. Silbert’s paper continued 
The surgical status of the patient rules, and the surgeon de- 
cides w-hen to operate. The task of the physician is to keep 
the patient alive and to adapt treatment to the surgical emer- 
gency-. How well Dr. Silbert has recorded the wonderful im- 
provement for operations on the lower extremities and, in 
particular, has shown how small the mortality may be for 
amputation below the knee when intimate correlation exists 
between the surgeon and internist ! Especially deserving of at- 
tention is the circumstance that these operations were not 
always done by him but by a group working along the same 
lines. I feel that his low mortality in comparison with the 
previously high mortality in a group of scattered hospitals in 
various cities should not be interpreted as evidence to favor 
amputation below the knee for safety’s sake, but rather should 
be taken as evidence of good surgery under the careful direc- 
tion of one surgeon who is particularly interested in diabetes, 
rather than surgery performed by a group of surgeons, ex- 
cellent though they may be, who are without special interest 
and c-xpericncc in diabetes. 
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^lajDr amimtalions at tl«; Xew Knfilaml Dcaconcs? Hospital 
numljcrliiK 767 between 193’ ibroitRb 1942 sboweil a mortality 
of 12.3 percent, but major .aminitaiirms for the three year-. 
1941, 1942, and I9-I.1. mimheruiK 1,52, were performed rvitlt ? 
deaths, a mortality of 3,S perci’iit. Id the hefritinmi; these 
amimtatfoiis were tmder the supervision of T3r. D.iiiiel Fiskc 
Jones, hut for many jears have been under tb.at of Dr. Leland 
S. XfcfCittrick and a ijnnip of tu’s associates. 

I should (ike to ask iJr. Silhert to w.ntch Ids c.ases and note 
how many ultimately will have to have the other lep off. 01 
ino of our major ainputations, 39 at a. later time had to h.ave 
amput.ation of the other Icp. 

With fepard to .sitrpcry in nhstctrics, Dr. I’riscilla White 
will .soon make a formal report. "I'o the 125 diabetic prep- 
naneies and deliveries already reported hy Dr. White, she non 
has adiled Si more eases, nrvkins; .a total of 176 patients whom 
she has follosved through the greater part of the course of 
their prcgu.ancies, I ihink one of the secrets of the success 
obtained is due to Uie fact that there h.as been the .s.ime 
doctor, ohsletrician, anesthetist, pediatririan, and, in fact, super- 
vising nurse. The scrie.s includes 52 normal cases with 51) 
livin.g hahies ; 39 abnormal ca'C' treated with honnoncs an 1 
under careful Supervision with 81 living hahies: and 35 a'>- 
normal castes untreated or isoorly treated with 17 living h.ahies. 
making a total of 176 cases with 2S deaths. The fetal mor- 
tality — 16 percent. 

In general, the diet throughout the pregnancies varied from 
carbohydrate 180. protein 90, fat in variable amounts, to car- 
bohydrate 200 and jirotcin 120. Salt was restricted after st.v 
months. In the m-tnaginnent of these pregn.int women one 
alway.s must rcmeniljcr their tendency to rcjial glyrostiria 
and. to acetonuria, the latter in my e.xpcrienec, jiarticularly 
if titc carbohydrate falls under 100 prams daily. One docs not 
attempt to get these patiaits .sugar-free with iusttUn. 

Cry.stallinc insulin and protamine rinc insulin have l)cen 
administered before breakfast, and almost invariably additional 
doses of cry.stallinc insulin later in the d.ty. Insuliu is given 
24 hour.s before a .'iirgic.al delivery but no additinn.al later 
during the d.ty before or on tlic moniing of delivery. After 
delivery, the insulin has been resumed up to or less than tlic 
usual dose of crystalline and protamine zinc insulins. Tests 
of the urine arc also made at 1 1 ;otl a.m. and 4 ;30 p.m. and 
8 units of crystalline insulin adderl if red, orange or yellow 
test with Benedict's solution. One is careful to exclude a test 
of urine first voided after intravenous glucose. 

1000 cc. of 5 percent glucose in water is given intravenously 
starting before and continued during oi>cration. and U)(>0 cc. 
of 5 percent glucose in saline some hours postopcratively. The 
carbohydrate up to 100 to 200 grams in all. including that in- 
travenously, is given as hot liquids, lea with sugar, malted 
milk with water, and gradually one works back to the regular 
preoperative diet. 

No preoperativc medication was given. Spina! anesthesia 
was employed, but the do^e was smaller tlian tlic usual dose 
and always with cphedriiic. Oxygen is given to the jiaticnl 
during cesarean section for sake of the baby. Pantopon is 
injected as soon as the baby is delivered. Emphasis is put on 
giving no preoperative medication. 

• Remember one is dealing with a potentially atelectatic baby. 
Extra care, therefore, is necessao" for the infant with special 
effort made to see that the child is drained, suctioned, and 
mechanically stimulated, often ever}- hour. Many of llie 
babies during pregnancy arc e.xposcd to extra fluids (hy- 
dramnios). The rule has been for the baby to be put into 
the incubator for 24 hours routinely, and especially so lately 
because of the shortage of nurses. The mature appearance of 
the baby should not deceive the doctor. The infant should be 
treated with as much as or greater care than a premature 
infant 

I, should like to present something a bit new in our group 
and I brought a statement with me which I think is thoroughly 
applicable to the operation below the knee. This was wmtcii 
by Dr. Francis D. litoore who is with kfcKittrick and Pratt 


Vott'vr M 
NiMatR i; 

and wdio was the first one from Boston to lie decorated for 
operating at GiMdalcan.ti. Ihis statement which deals with 

E.\pcHcuccs 'vtth PcniciUin in Diabetic Gangrene’’ 

I shall read, 

“'When a virulent ink-ction incrc.ises the kical metalwlic re- 
quircnicnis of li'sues in an arteriosclerotic limb .and decrease; 
the blood supply by edema and venom thromljosis, a situitian 
tiriscs in which the loss of the part from gangrene maj' result, 
ft k in this group of cases that penicillin may conceivably 
make its greate.^t contribution: namely, in those patients with 
an absent dorsalis pedis jiulsation nr with j>oor collateral cir- 
culation, who, prior to the on-ct of infection, have main- 
laiiied a fairly adequate extremity, in whom a virulent in- 
vasive infection h.a; severely embarrassed the local blood -upply. 
In sjrdi cases an effective anii-baetcrial substance might con- 
trol the infectio!! and again allow tlie circiil.ation to bo ade- 
quate for the limb.'* 

"Our cxjiericncc now comprises tlic use of penicillin in .seven 
patients. In five of these penicillin has been administered to 
control fnicclion, and a local surgical procedure has liecn suc- 
cessfully carried out, rather than resorting to the low thigh 
amputation which would have been necessary under prcviciuslj 
accepted methods of Irc.vtmenL” 

"Tils' results thus far have liecn satisfactory. Using pem- 
eillm, it i« jiossildc to control loc.il infection, and if penicillin 
is used locally a« well as sysfemica’Iy, the wound may be steri- 
lized. M'e have not yet fouml much alteration in the wound 
flora if the drug is only .administered systcmkally." 

"Using penicillin, the open wound of drainage or of meta- 
tarsal amputation appears to granulate much more rapidly and 
and much more cleanly than under previotLs methods of treat- 
ment, allowing the usage of multiple pinpoint grafts to dose 
the operative defect. This later method has been used in 
several cases and the unsuccessful ‘takes’ of the pinpoint grafts 
have been quite mmsual for a pulseless foot.” 

"Ill onicr to reduce the circulatory factors in the distal part 
of the foot to a minimum, a procedure is being developed in 
which a trausmetalarsal amputation is carried out, removing 
the entire distal part of the foot, and leaving the pro.ximal 
portion which has more adequate arterial supply. Penicillin 
has been applied loc.ally and systcrairally, and as soon as the 
wounds granulate, multiple grafts are placed, and the wound 
is thus closed." 

“Our c.xpcriencc with this group of cases under penicillin 
treatment is still verj- limited and tlie transmetatarsa! ampu- 
tation has oniy beai used in two cases." 

“It is much loo soon to report any dcfiiiifiVe results, but it 
is safe to sa)’ that tins extremely effective antibacterial .agent 
may conic to occupy a place of imjiortance in tlie treatment 
of diabetic gangrene.” 

Prc-Otcralirc Treatment. It is preferable to have the dia- 
betes controlled, but no delay should ensue in case of an 
emergency. Thus in several instances acidosis and appendicitis 
have co-cxisted, but the time of the operaffon lias seldom been 
delayed over six hours. -As a matter of fact, usually in most 
cases the diabetes is quite well controlled before operation 
unless fulminating infection exists such as a carbuncle, and 
even then surgical preoperativc treatment for a few days allows 
for the treatment of the di.abetes. However, I still remember 
a standard saying of Daniel Fiske Jones that if the patient 
cannot survive tlic hazard of going to bed for twenty-four 
hours, the chances of a successful surgical operation in that 
period are dubious. Naturally this would not hold in a case 
of active appendicitis. 

At 6. -00 p.m. of tlic preoperative d.ay surgical patients re- 
ceive a soap suds enema even though the operation is quite 
trifling. Tliey have a rouffiie supper, but coarse vegetables arc 
avoided. At least for fisc hours before operation the paffent 
receives notliing by mouth, and I have noticed that this 
period has been lengthened often to twelve hours. Recently 
several patients have received Nembutal and some, morphine one 
and a half hours and one hour respectively before operation, 
but as a rule most patients receive no preoperative medica- 
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tion at all because of the danger of inducing vomiting— 20 per- 
cent of patients wll vomit as rcstdt of morphine alone. 

Insulin is withheld on the morning of operation until the 
patient returns to the ward. Thereafter, the customary dosage 
is administered, and later in the day before noon, before 
night, and in the late evening, additional crystalline insulin is 

K Y G 

given according to the formula 

8 4 0 

Post-Ot'i'rdh’i’ Trcatiucut. The minimum carbohydrate dur- 
ing the first twenty-four hours after operation is about 100 
grams. Usually 1000 cc. of 5 percent glucose in saline is 
given intravenously on return to the ward, and in case the 
patient cannot begin to take simple liquids, a second 1000 cc. 
of S percent glucose in distilled water is administered In 
operations on the gastro-intcstinal tract vitamins are given 
intravenously with the glucose or saline. 

The regular preoperative diet is gradually resumed, and all 
of Us have felt that if the patient is kept without food for a 
considerable period prior to operation, the diet can be in- 
creased much more rapidly than when the patient has received 
even such simple liquids as orange juice or ginger ale five 
hours before the time of operation. 

Insulin nearly always can be reduced within a few days 
after the operative procedure. No attempt is made to keep 
the patient sugar-free for the first one or two days because so 
frequently glucose is given parenterally. Never expect to get 
the patient sugar-free right after an operation. The nurses arc 
instructed not to give insulin by the fraction formula described 
above on the first urinary test following intravenous medica- 
tion. Even if the patient became sugar-free after a few days, 
insulin is maintained in small doses when the fasting blood 
sugar is 140 mg. or more, or the blood sugar after food ex- 
ceeds 170 mg. In many instances, patients can omit insulin, 
but these arc dangerous cases because, as my son has taught 
me, if the patients do not prick themselves each morning, they 
are apt to forget they have diabetes. We often say that the 
diabetic who omits insulin causes us more worries than the 
diabetic who consistently takes a small dose, even 8 or 10 units. 

Following operation patients especially with major amputa- 
tions are tunied on the side every two hours. Rubber sheets 
are avoided; Balkan frames are invariably used so that the 
patient can move about by himself, and a narrow pillow is 
placed under the ankle of the sound foot, so that the recov- 
ering patient in moving about the bed will not injure the heel. 

Routine rounds in every surgical case demand 1) examina- 
tion for bed-sores, which seldom nowadays arc eucouutcred; 
2) recognition of the possibility of an impaction; 3) search for 
a distended bladder; and 4) critical clinical observation of 
the physical status of the patient and his blood and urine to 
differentiate between the possibility of an insulin reaction and 
surgical shock. 

, Anesthesia. Spinal anesthesia has been the almo..t invariable 
niic in nearly all major amputations. 

Sidfadiazine has heetr administered prophylactically (when 
time allows) for two to three days before the operative pro- 
cedure. The first dose would be 2 grams followed by one gram 
every four hours It is rare, however, that more than si.x 
grams have been given for more than one day ; subsequently, 
the usual dose is four grams. Alkalies have not been given 
\\ ith the sulfadiazine, and we have depended on the labora- 
tory levels for sulfadiazine, on care that the urinarv output 
reaches 1200. preferably 1300 cc. in twenty-four hours. Ob- 
servations are made on the state of kidney function. Repeat- 
edly tlijs past year the question has arisen as to whether we 
should use alkalies as a routine, but we feel our results have 
fully justified our avoidance of this additional medication. 

I always enjoy coming down to New York and 1 shall not 
soon forget about the 94 cases as reported by Dr. Silbert. 
Dr. Smith: 

The discussion of Dr. Joslin’s presentation will be opened 
by Dr. Edward Tolstoi of New York Hospital. 


Dr. Tolstoi: 

I think all of you will agree with me that Dr. Joslin’s 
sketchy presentation is more stimulating, more erudite, and 
more chockful of experience than another man’s deliberated 
presentation. However, as interesting and stimulating as his 
remarks were to me personally, I experienced a feeling of 
embarrassment, because it was my lot to discuss the paper 
on the program entitled “The Medical Pre and Postoperative 
Treatment of Surgical Diabetics.” Naturally, I assumed that 
Dr Joslin would devote most of his time to that thesis. Some 
of his remarks were pertinent, but most consisted of comments 
on the other papers which have been read this evening. I am, 
therefore, somewhat in the position of the young student who 
most carefully learned the names of the twelve apostles for his 
final c.xamination. He was told that it would be the only 
question. When he appeared at the examination, much to his 
dismay, he was asked to differentiate between the major and 
minor prophets. This was quite a blow, but he recovered and 
wrote, “Far be it from me in my humble capacity to differ- 
entiate between such great men, but the list of the twelve 
apostles is as follows.” Profiting from his experience I will, 
therefore, tell you my ideas about the diabetic patient requir- 
ing surgery. 

Number one, hydration is very important. Tlic patient must 
be wet before the operation. Number two, glycogcnation — 
the liver must be rich in glycogen. 

The patient nnist be given ample fluid, with a substance 
which will bind it. Salt is ideal. Preopcrativciy. I rccom- 
ment one gram of salt in t<ablet form, every two hours, fol- 
lowed hj- a glass of water. This may be started twenty-four 
hours preopcrativciy. .The patient need not be disturbed at 
night. Fluid may also be given as saline by clysis or intra- 
venously, the former for the patient over sixty or anyone sus- 
pected of cardiac insufficiency, the latter for the young patient. 

Now ns to the second principle that of glycogcnation The 
only efficacious means of enriching the liver glycogen in a 
diabetic patient is by means of carbohydrate and insulin. The 
patient inny be given a 5% glucose solution simultaneously 
with the saline and about 25 units of regular insulin. This 
permits a coverage of one unit of insulin for each two grams 
of glucose. The amount of the fluid administered at any one 
time is 1000 cc. and this should be repeated as nccdeel. " 

Food is witlihcld the morning of the operation and the fast- 
ing preoperative blood sugar is not done, as I feel it is not 
very helpful. 

The control of the post operative glycosuria is not empha- 
sized, as It has been ray experience that wounds healed by 
primary union even though the patient reveals a glvcosuria of 
as much as zO to 100 grams in 24 hours. 

\Vhen we have a patient whom we expect to be under anes- 
thesia for a long time, we insert a mushroom retention catheter 
and connect it to a receptacle at the bed so that we can draw 
off urine for analysis every two hours. The urine is then ex- 
amined for -sugar and acetone and the insulin requirements 
adju-tod accordingly. It is more prudent to keep the insulin 

glyccinia.'' ’’-'’po 

Joslin mentioned that he likes to keep salt low. That 

“r'- 

IMSnntr' ^ discuss. 

The discussion will be continurrl hv n,. r n 
the Presbyterian HospitL ' ' 

Dr. Bail man: 

Hy(<crthyroidism complicated hy diabetes- 

a large „( icc.st'nM? 

hydrate melabolism After i ^ to control carbo- 

guiremea, „a. 
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1 was impressed by tlic nineliorating cfTcct of partial l)i>Toid- 
cclomy on the severity of the diabetes, but later experience 
did not always confirm this early impression. 

Ircatmeiit of dtabelcs coiofilicalcd by surfflcal coitdilioiiT. 

DunnE ordinary existence it is possible and desirable to 
obtain accurate regulation of the diabetes but this is rarely 
possible during infections or immediately following a surgical 
operation. 

Oo the day of operation, per oral feeding is interdicted, 
usually a cljsis of 1500 cc. of S per cent glucose in saline is 
given and this is preceded hy about 15-20 units of imcombincd 
Jiisiilin. If possible, the urine is tested every two hours there- 
after and tlic dosage of insulin graded to the c.xcrction of 
sugar (i e., 10 units for 4+ or 3-}-, S units for 2-}- or 
gluco6c)_. If the urine specimen is not obtained, a rnigcr WockI 
Migar %\ill be of even greater value, for in older people liyper- 


moval of sequestra, she recovered and left the hospital a weeb 
ago. 

The l.able includes some of the diabetic data. 

It is evident from tlic tabic tlial the seterity of the diabetes 
varied from day to day and this was due to the tariabic ab- 
sorption from the infected focus. The relatively good control, 
though, on a diet of over 3,000 calories was obtained by a 
inomiiig do'c of IS units of jirotaminc and 65 units of globin 
insulin. 

Dr. StnitU: 

Tlie discussion will be continued by Dr. George E. Anderson 
of (he Brooklyn Hospital. 

Dr. .'Indcrson; 

It has been a great pleasure for me to be here this evening. 
It is always stimulating to hear a paper by Dr. Joslin, and 
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gljccmia may c-xist without glycosuria. We have recently seen 
a typical diabetic retinitis in an elderly man without glyco- 
suria but with hyperglycemia. As soon as possible, fluids are 
given by mouth, and later the previous diet and insulin arc 
resumed. 

The diabetic is extraordinarily sensitive to the products ab- 
sorbed from wounds on infected areas. Tlic dramatic lessen- 
ing of the severity of the diabetes after amputation of an in- 
fected foot is a good illiistratioii. 

The following slide illustrates the preoperatne treatment of 
severe acidosis occurring in a diabetic man of sixty with a 
large carbuncle of the neck. 


this evening's has been no CNCcpIton. I am in the same quaiidari 
as Dr. Tolstoi There is possibly some cvcusc for “ad-Iibing" 
and I shall proceed. 

I feel we might attempt to find common denominators which 
arc applicable to all surgical diabetics. One of these is the 
age of the patient. Prima facie, the diabetic of eight or ten 
years’ duration must be considered, so far as his cacdiorascular 
system is concerned, to be ten >cars older than his risronologic 
age. Thus, the man of 58 years, by virtue of his diabeSes, is 
really 68 years of age from the standpoint of surgical risk. He 
cannot be expected to withstand the “wear and tear” of surgical 
shock as would a younger person. He must be prepared for 
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Operation 


The treatment consisted in the administration of salt solu- 
tion, insulin and moderate amounts of sodium bicarbonate 
rather than sugar. 

The next slide is a record of the progress of a girl of four- 
teen who had diabetes for eleven jears and was transferred 
from another hospital where she had been for two months tor 
osteomyelitis of the lower half of tlie fem.m, staphyWcus 
aureus septicemia, pericarditis, and pneumonia. She Had re- 
ceived about 1,200,000 units of penicillm during tins time and 
regular insulin to control the diabetes. The osteomyelitis of 
the femur dominated the picture when she entered the Presby. 
terian Hospital where she remained for about four montlis. 
Three senior surgeons favored amputation at the hip joint but 
witli the help of large doses of penicillin, drainage, and re- 


his ordeal with this in thy mind of the medical att^dant, and 
this leads to a second common denominator which is pertinent 
to all diabetics facing surgerj-. Ordinarily, the diabetic lacks 
facility in polymerizing liver glycogen. This mechanism ran 
be further embarrassed by faulty dietarj’ prescription and in- 
sulin administration. 

I like to think of the liver as a glj-cogen rcsciwe, not in a 
pool sense as the gall bladder for bile, but rather in the nature 
of a commercial bank where the assets are represented by a 
dynamic balance between intake and output 

Glycogenic and glycogenolytic processes are constantly^ go- 
ing on, and simultaneously. The urgent need is to attain a 
temporary over-balance of formation over breakdown of gly- 
cogen during the preoperative and the critical operative and 
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postoretativc periods. 

It is well known that a large dose o£ insiilm in the non- 
diabetic will result in glycogen breakdown. A small or opti- 
mal dose of insulin in the diabetic favors liver glycogcnation, 
but even in the diabetic, an excessive dose of insulin will cause 
gl)-cogen brc.akdown and an abnormal carbohydrate nicchan- 
ism. Witness the kck of sugar control after an episode of 
insulin shock, possibly as restdt of the compensatory supra- 
renal response. If yoii send the surgical patient to the operat- 
ing room at a time when he is on the verge of insulin shock, 
what can you expect of him when he adds to this surgical 
shock ? 

In the Brooklyn Hospital, it is our habit to withhold insulin 
on the morning of surgery, at least, regular or crystalline in- 
sulin. It may be feasible to give SOCc of the usual potaminc 
zinc insulin for its postoperative eflect. We reduce P.Z-I. on 
the day before operation, so that this insulin effect will not 
"catch the patient" on the table. W'c depend in the main on 
rapidly acting insulins postoperatively in frequent small doses. 

Secondly, it has been shown by Cori and others that the 
liver glycogenizes better from a high blood-sugar level than 
from a low. It is, therefore, our policy to keep hlood-sugar in 
the surgical candidate at the highest level which is consistent 
with negative or reasonably small output of urinary sug.ir. 
Under these circumstances, we worry very little about the 
glycosuria provided obligatory fat metabolism is avoided. .'\n 
attempt is made to keep blood-sugar somewhere near Uic 
threshold level or slightly above. 

In the Brooklyn Hospital, the patient receives his ttsual sup- 
per on the night before surgery ; before retiring, be is given 8 
oz. of milk and four crackers (about 32 gms. Clio.) for nascent 
glycogen formation thru the night. In the morning; on awak- 
ening, he is given 8 oz. of orange inice (24 gms. of glucose in 
rapidly available form). During surgery, tlie patient receives 
from 2S to SO grams of glucose intravenously and slowly 
throughout this periotl. Postoperatively, wc aim to supply 
from 100 to 200 grams of glucose in 24 hours by whatever 
route is most feasible. 

The essential point from the internist's angle is to gly- 
cogenize by adequate preoperativc carbohydrate prescription 
and cautious judicious use of insulin. Too often, as we have 
learned from sad experience, shock on the table or delayed 
shock is attributed to the surgical procedure rather than being 
placed in the internist's lap where it belongs. The quest for 
textbook normal blood-sugar and urine may have dire conse- 


quences. On the other hand, insulin properly administered has 
made of the surgical diabetic, a relatively normal surgical risk. 

I wish to take this opportunity to thank the Surgical Com- 
mittee for a very fine meeting and to express our thanks to 
the speakers of the evening. 

Dr. Smith: 

I should like to call on Dr. Mosenthal to comment on Dr. 
Jo.slin’s question about hyperthyroidism and arteriosclerosis. 
Dr, 

Most of the hyperthyroid cases are rather on the younger 
side before you really expect tliem to have arteriosclerosis. 
Another side of the story that may be of interest is that arteri- 
osclerosis is often benefited by small doses of thyroid even 
though the arterioclerotic docs not exhibit the slightest 
sign of hypothyroidism. Old age, among other things, mani- 
fests a deficiency in thyroid and so you ease them along. The 
arteriosclerosis that occurs with too little thyroid is just a 
gcner.al sign of degeneration that comes with advancing years 
thru all the organs of the body. 

Dr. Smith: 

1 should like to call on Dr. Joslin for any closing remarks 
he might wish to make. 

Dr. Joslin: 

I am glad that Dr. Tolstoi brought up the point of having 
these patients protected from dehydration. I think the idea of 
giving some patients salt solution before operation is often 
desirable (if they don’t e.xhibit albutncn, high blood pressure 
and edema). I would like to emphasize that wc must be care- 
ful witli these patients for if one gives them too much intra- 
venously, they get so much salt that it might be more than 
you would want. The idea of giving some of them salt before 
the operation is good. 

IIow are blood transfusions bandied here in New York? 
So many of these patients get many blood transfusions — some- 
times four or five. We are trying now to get these patients 
who come to the hospital to bring their otvn donors and it 
thus doesn't cost them anything. We feel that when the pa- 
tient is brought in and it is e.xpcctcd that an operation is to 
be done, the friends or relatives who brought the patient in 
should give blood. When people come to the hospital from a 
long way off, wc are going to try to sec if we can’t get their 
local blood banks to give us some blood. 

Dr. Smith: 

I wish to thank the speakers for their participation this eve- 
ning. This meeting is now adjourned. 
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I N IvECENl years the results of treatment for cirr- 
hosis of the liver have become more promising. This 
is due mainly to a better understanding of the imder- 
lying disturbed physiologic and pathologic processes. 
Up to a few years ago cirrhosis of the liver was con- 
sidered an intoxication, alcdiol being most often con- 
sidered the offending agent. Animal experiments and 
cKnical observations in recent years, however, seem to 
indicate that liver cirrhosis is a deficiency disease. 
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\ anous studies point to a deficiency of some unknown 
fraction of the vitamin B complex as the cause of he- 
patic cirrhosis in experimental animals. 3* * Gyorev 
and Goldblatt,® on the basis of a large number of ejc- 
perimeuts, believe that a deficient infake of protein 
brought on by the anorexia of vita-min B deficiency is 
the actual cause of the cirrhosis in ex-perimental an- 
imals. The protein deficiency, with its attendant lack 
of lipotropic amino acids whicli are necessary for the 
fat turnover in the liver, leads to increased iat deposi- 
tion. Of the lipotropic amino acids methionine is the 
most important one. If methionine is not present in the 
food It may be formed in the body if sufficient labile 
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^methyl groups are available. Such methyl groups can 
be provided by choline. In the opinion of Gyorgy and 
Goldblatt, therefore, the protein deficiency leads to fatty 
livers and later cirrhosis. Production of fatty livers by 
other means has also led to cirrhosis formation®' '• Fatty 
livers were also produced by a high fat diet with al- 
cohol.® Several investigators produced cirrhosis in 
animals by a diet rich in fat and poor in protein®' 
le. 13 . w Some consider a diet high in cystine as an im- 
portant cause of cirrhosis.^®' ^® The production of ex- 
perimental cirrhosis in animals has been associated with 
attempts to prevent or cure it by the administration of 
choline or methionine.^^' 

In view of the above discussed experimental findings 
the role of alcohol in the development of hepatic cirr- 
hosis became doubtful. At present, alcoholism is con- 
sidered a condition which interferes with proper nutri- 
tion and thus brings about the deficiency. Evidence' 


Vot tSfC 11 
Mtmrlr 12 

arrest of the cirrhotic process was noted. Broun and 
Mucther found marked clinical improvement in their 
cases of cirrhosis following choline administration,®® 
The lipotropic effect of protein upon human cirrhotic 
livers is further indicated by the reduction of the fat 
and increase of the protein concentration in the liver 
when parenteral amino acids are administered.®^ 
Because of the foregoing findings it seemed important 
to investigate the effects of a diet rich in protein and 
carbohydrates and low in fat, supplemented by choline 
and vitamin B complex on the course of human cirr- 
hosis. Since some evidence exists, mainly alerived from 
animal experiments, that the extractives of meat have 
a harmful effect upon the liver,®® the protein ‘given was 
of lacto-vegetarian sources only. 

The evaluation of therapeutic results in human 
cirrhosis is rather difficult, although changes in the 
clinical course might be used as indices of improvement 
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exists, however, that in the presence of a deficient diet, 
alcohol increases the severity of the liver cirrhosis.® 

Beneficial effects of yeast as a source of vitamin B 
upon liver cirrhosis®® have been claimed, but have not 
been substantiated.®' The therapeutic effect of methi- 
onine is due not only to its lipotropic effect, but also ap- 
parently to some direct effect upon the damaged liver 
bv providing necessary enzyme .systems.®®' ®® The bene- 
ficial effects of protein in the prevention of cirrhosis is 
apparent from various experiments which have re- 
vealed the protecting effect of protein against hepatic 
damage.®'' ®®' ®® 

Additional evidence that human cirrhosis of the liver 
is a deficiency disease is found in the fact that in 
countries where nutritional deficiencies are common 
tliere is a high incidence of cirrhosis®"' ®®' ®® even in 
children. Post and Patak®® have reported very encourag- 
ing results from their attempts to treat human cirrhjsis 
with a highly nutritious diet generoush- supplemented 
with the vitamin B complex. Besides an increased sur- 
vival time and general improvement, evidence of an 


or failure. Since changes in the clinical picture, how- 
ever, are very slow, it was thought advisable to investi- 
gate wlietlier clianges in the liver function tests or in 
the hematological findings could be used as an index 
since these changes might occur in a shorter time than 
those in the clinical picture. Since in cases with acute 
hepatitis, as indicated by the presence of jaundice, 
possibilities tor a spontaneous improvement exist, it 
was also thought important to select cases in which no 
evidence of an acute liver damage existed. It was 
expected that tlie effect of tlierapv would he best fol- 
lowed if cirrhotic patients without jaundice were treated 
for limited periods of time and the influence of the 
treatment upon liver function tests and hematological 
conditions determined at short intervals. The short in- 
terval would, ill addition, make it fairly certain that 
changes observed could be attributed to the tlicrapy. In 
the selection of the various liver tests, special emphasis 
was placed on changes of the plasma protein, especially 
of the albumin level which has been considered a valu- 
able index in the evaluation of liver cirrhosis.®® In the 
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e\-aluation of hematological conditions special emphasis 
was put upon the occurrence of “target” cells, cells 
which we consider to he of great significance in liver 
damage. 

MATERIAL AND METHOD 
Ten patients with liver cirrhosis were selected for 
ihe study and on these the following liver function tests 
were performed: The oral hippuric acid excretion test, 
the cholesterol/cholesterol , ester partition, quantitative 
urinarv and stool urobilinogen excretion, icterus index, 
non-])rotein nitrogen determination, determination of 
albumin-globulin ratio, the cephalin cholesterol floccula- 
tion test and the Takata-Ara reaction. The hemato- 
logical work-up consisted of erythrocyte, leucocyte, 
platelet aitd reticulocyte counts; hemoglobin, hematocrit 
and .-edimentation rate determinations; difi'erential 
counts and examination of the red cells in the smear 
preparations. In a number of cases marrow examina- 
tion was also performed. After one week the tests were 
repeated, and if almost identical result.s were obtained, 
the patients were given a diet containing 6 gram carbo- 
hydrate. 2 gram meat free protein, and 1 gram fat. i)cr 
kilogram. The average diet contained over 3,000 
calories daily. In the adntinistration of vitamin B sup- 
plements. care was taken that enough preparation 
would be provided which contained all members of the 
B complex. Yeast was therefore given, and injections 
of crude liver extract were administered. Choline was 
administered as lecithin, either in the form of a spread 
on crackers or in cookies. For additional supplement of 
otlier vitamins and minerals, dietetic* was given in ~ 
form of a milk mixture. Table 1 shows the diet used in 
these patients. An attempt was made to keep the 
patient in the ho.spital as long as possible or until 
definite clinical and laboratory improvement was noted. 

At weekly intervals the liver function tests and the 
hematological observations were repeated. After dis- 
missal from the hospital, the patients continued on the 
above diet and returned at monthly intervals for 
checkup. 

RESULTS 

The re-examination of these patients showed tb.at 
following four weeks of medication comparatively little 
cliange was noted. Flowever, when the patients were 
on the diet for a longer time, i.e., six weeks up to six- 
teen weeks, tliere were definite manifestations of im- 
lirovement both subjectively and objectively. 

In two of the ten patients the ascites and edema were 
unchanged at the end of the obsen-ation period (4 and 
5 Aveeks, respectively) ; in four the ascites and edema 
M ere decreased after the observation period varying 
from 6 to 16 weeks; and in the remaining four the 
ascites and edema had disappeared at the end of the 
observation period (6 to 16 weeks). The total protein 
increased appreciably in six cases. The albumin frac- 
tion increased in five; the globulin fraction in five. In 
two cases there was a decrease in the albumin and in 
four there Avas a decrease in the globulin. The per- 
centage of cholesterol esters increased in 6 cases. The 
htppuric acid excretion increased in only four cases 
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Tlie Takata-Ara and ccplialin-ckolcsterol flocculation 
test remained undianged in llie cases wliich otherwise 
showed improvement. 

The hematologic picture showed improvement in 
only three cases. Subjectively, marked improvement 
was found in four cases, some improvement in five, and 
one case appeared unchanged. 

Four similar patients were u.scd as controls on the 
routine diets. In three of them there was no change 
while one .showed an increase in the ascites and edema. 

The total protein decreased in two and slightly in- 
creased in the other two. The cephalia flocculation de- 
creased in two and increased in one with one remain- 
ing unchanged. The globulin fraction decreased in all 
four ; the cholesterol to esters ratio in 1 case. The hip- 
puric acid excretion decreased in one, increased, in one, 
and remained the same in two. Clinically, three cases 
remained the same while one died. 

DISCUSSION 

As seen from the data presented, a definite improve- 
ment in the liver function tests was obtained in a 
number of patients. The restitution of the plasma pro- 
tein les'ei was much slower than improvement in other . 
liver function te.sts. This may be explained in part by 
the fact that the hypo-protcincinia present in these con- 
ditions is an index of a general protein deficiency of the 
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tissues. Studies of Sacliar^* cl al have shown that of 30 
grams of protein administered, only one goes into the 
blood while the rest goes into the tissues. It appears, 
therefore, that it is necessary first to replete the tissue 
protein before a recognizable rise in the plasma protein 
occtirs. The changes in the clinical picture appeared 
rather late and are best explained as a result of the 
improved liver conditions as indicated by the results of 
the liver function tests. The hematological findings did 
not change at all during the observation period. This 
fact is of great significance because it may throw some 
light upon the nature of the hematological changes. 

SUMMARY AND CONCLUSION 

1. Patients having cirrhosis with jaundice improved 
subjectively and objectively as measured by the re- 
sults of liver function tests on a dietary regimen with 
added higli vitamin supplements. 

2. Restitution of the plasma protein levels and change 
in the A/G ratio appear usually late in the course of 
treatment. 

3. The Takata-Ara reaction and the cephalin-choles- 
terol flocculation remain unchanged even when other 
symptoms show marked improvement, 

4. Tlie hematologic picture, except for improvement 
in anemia, docs not show any changes commensurate 
witli the’ subjective improvement. 
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Studies of Gastric Secretion During Electro Shock Therapy 


DOROTHY FETTER. Ph.D. 

UROOKI.YN-, X, Y. 


I N ORDER to study changes in gastric secretion as 
a result of electric shock therapy for psychotic 
patients,^ the patients swallowed a small Rchfuss 
tube previous to treatment. No food had been ingested 
for twelve hours preceding the investigation. The fast- 
ing gastric juice was withdrawn, the quantity noted, 
and it was analyzed for free and total acid. Convulsive 
therapy, as described in a previous paper,- was ad- 
ministered with the tube in place, and the stginach con- 
tents withdrawn during the fit and for a time there- 
after. The succeeding samples were analyzed in the 
same way as the fasting gastric juice. 

Nineteen patients were studied. Fourteen patients 
had fasting gastric juice low in quantity and acidity. 
Two of these patients bad complete achlorhydria. These 
two also had other hyperlbyroid .symptoms so the lack 
of acid may have been due to an overactivc thyroid. 
Of these patients with low fasting acidity, nine showed 
a rise in gastric acidity during or shortly following the 
induced convul.sion. 

The following protocol, illn.strative of the above re- 
sults, is given. 


II is a report on one of the patients whose condition 
was uncomplicated by hyperthyroidism. 

Case II shows' the quantitj' and acidity of gastric 
juice aspirated before, during, and after a convulsion. 
The acidity is given in cc of one tenth Normal NaOH 
calculated to titrate 100 cc gastric contents. 

In the five remaining patients, all of whom were 
diagnosed as schizophrenics, the fasting gastric juice 
was high in acidity during each trial. After electric 
shock therapy there was no significant change in the 
gastric juice. Two of the patients showed low gastric 
acidity in the fasting juice on certain occasions. After 
electric shock treatment the acidity increased. On other 
trials the fasting gastric juice showed considerable 
acid, and no increase in acidity followed the convulsive 
treatinenl. The following protocol Case III shows 
the results from this latter type of patient. 

Case III shows the quantity and acidity of gastric 
juice aspirated before, during, and after a convulsion. 
The acidity is given in cc of one tenth Normal NaOH 
calculated to titrate 100 cc gastric contents. 


CASE I 
Trial / 

Before Tre.ilincnt During Grniid Mai 10 niiiiulcs 20 ^tinutes 

After Grand Mai After Grand Mai 


quant 

free 

total quant. 

free 

total quant. 

free 

total 

quant. 

free 

total 


acid 

acid 

acid 

acid 

acid 

acid 


acid 

acid 

25 cc 

0 

8 5 cc 

0 

8 40 cc 

20 

27 

IS cc 

18 

34 





Trial II 






SO cc 

0 

12 ]1 20 cc 

20 

34 |! 0 cc 

18 

36 

ll 8 cc 

15 

15 


The above table shows the quantity of gastric juice In the majority of these cases showing low fasting 

and the acidity before, during, and after a convulsion. gastric acidity, electro therapy induced changes which 

The acidity in cc of tenth normal NaOH calculated to indicate vagus activity. In those cases where the fasting 

titrate 100 cc gastric contents. gastric juice was higlil}' acid, no change was induced by 

The gastric juice of five of the fourteen patients with electric stimulation of the brain. Presuinablv the vmgus 

low fasting acidity showed little or no change in acidity was active previous to treatment and further stimula- 

following electric shock therapy. These five patients tion brought no increase in activity. Previous investi- 

induded the two who were mentioned above as having gatioiri’ ® on cardio vascular reactions have led 

hjperthyroid sj’inptoms. The following protocol Case Krinsky and Gottlieb® and Hoskins and JelHneck” 

CASE II 


Before T reatment i 

tiuam free total 

acid acid 

3a cc 0 


Trial I 

During Grand Mai Ij 


quant. free total quant, 

acid acid 

15 cc 0 4 17 cc 


10 minutes 
.‘\fter Grand ^fal 

free 

acid 

0 


20 minutes 
-After Grand Mai 

total quant. free 

acid acid 

9 5 cc 0 


total 

acid 

10 


Trial II 

6 II 28 cc 
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to regard the schizophrenic as having reduced sym- 
pathetic activity. Studies on blood sugar changes in 


406 


Amf-rican Journal of Digustivl DrsuASES 


^OLL^fE 11 

NLVEtR 12 


CASE III 


Trial I 


- 

Before T rcatmcnt j 

During Grand 

Mal 

10 minutes 
After Grand Mal 

1 

1 

/; 

10 minutes 
After Grand Mal 


ciiinnt. 

10 cc 

free 

acid 

0 

total 

•acid 

2 

qimnl. free 

acid 

30 cc 11 

total 

acid 

17 

1 

quant. free 

acid 

90 cc 29 

total *1 
acid jj 
30 i 

quant. free 

acid 

total 

acid 

25 cc 

23 

36 

35 cc 21 

Trial II 

38 8 cc 38 

38 

40 cc 14 

30 

90 ce 

13 

17 

25 cc 18 

Trial III 

23 





schizophrenics also indicate increased vagus activ- 
ity.®' ®' The five cases in which we rei)ort abnonnal- 
ly high gastric acidity in the fasting gastric juice con- 


firms this ovcractivity of the paras 3 'mpathetic nen-otis 
system in this disease, and suggests further studv of 
autonomic balance in p 53 -choses. 
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Effect of Electric Shock Therapy on Muscle Movements 

hy 

DOROTHY FETTER, Ph.D. 
and 

HERI^IAX DE JONG, M.D. 

BKOOKLV.V, N. 1. 


T he following studies were unclertaken in order to 
observe the muscle movements which occur as a 
result of stimulation caused bv the electric shocks which 
are administered for treatment of various psychotic con- 
ditions. The types of motility and secretion indicate the 
part of the brain wliich Jtas been predominant^ stim- 
ulated as a result of the therap 3 '. 

Electric shock therapy', as introduced by Cerietti and 
Bini,^ involves the use of an alternating current 
which produces iiucolisciotisness in the patients. The 
electrodes are applied on both temples; the current is 
applied for approximately one tenth of a second : the 
voltage is usually about eighty. Just how' much re- 
sistance the current encounters in going through the 
head is not accurately determined, but the above con- 
ditions produce a grand mal seizure with phases w'hich 
appear to be identical with those of a true epileptic fit. 

Submitted March 21. 19 ^ 4 . , , i n l* ^ t 

From the 'Department of Research of the New YorL Psychiatnc In- 
so'cute. Df. E. S. Barrera, Chairman. 


Tonic generalized contractions are followed by a clonic 
phase. Marked cyanosis of the face occurs. 

The stopping of the heart action and cyanosis of the 
face during the fit indicate vagus stimulation. The 
presence of bile in the gastric juice after a shock also 
suggests vagal actin'ty consequent upon stimulation of 
the inediilJa. Heilbrun and Weil- report hemor- 
rhage in the capillaries and small veins of rabbits and 
rats given electric shock treatment simulating the treat- 
ment of patients with functional psy'cboses. They in- 
terpret the cause of these hemorrhages as due to pow er- 
ful contractions of the ventricles following cessation of 
the electric stimulation with reestablishment of the 
arterial flow encountering resistance of the venous side 
of circulation w'ith stasis of blood in the lungs. The 
latter condition was indicated by cessation of respiration 
which returned several seconds after the termination of 
the shock. The sudden increase in venous pressure led 
to rupture of the thin walls of the smaller veins. This 
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explanation indicates that vagus stimulation is tlie 
ultimate cause of the hemorrhages. 

Kessler and Gelhonv' report a marked hyiier- 
glyccmia in normal rats and a fall in blood sugar in 
adrenalized animals after convulsive seizures induced 
by electric currents, i'hese eftects arc mediated -by the 
sympathetico-adrenal and vago insulin systems, re- 
spectively since no change in blood sugar occurs in 
adrenalcctoniized vagotomized animals under these con- 
ditions. That the vago insulin system is excited by the 
.electrically induced convulsions in the normal animal is 
shown by the fact that when the vagi are sectioned be- 
low the diaphragm the hyperglycemic eft'ect produced 
by the sympathetico adrenal system is greater than 
when iinpul.‘'es may also reach the islets of Langerhans 
via the vagi. 

Records were made of the movements of the stomach 
by means of the technique described by Carlson.'* 
The patient, who bad no food for the preceding twelve 
hours, swallowed a Rehfuss tube to which a balloon 
was tied. The tree end of the tube was attached to a 
recording tambour and the system was filled with air. 
Pressure changes in the stomach during convulsion> 
were recorded on revolving paper. At the same time, a 
pneumograph was placed over some of the striated 
muscles to record their action during the convulsion. 
Usually the pneumograph was put over the abdominal 
muscles in order to show whether or not their activity 
might be responsible for the pressure changes which 
occurred in the stomach. Fifteen patients were studied 
for this type of muscle activity. On some of the patients 
several records of gastric activity could be obtained. 
On most of the individuals, only one or two records 
were taken. 

In all cases in wliich tlie patient went into grand mal 
attacks, a rise in intragastric pressure was recorded im- 
mediately following the application of shock. The rise 
in pressure lasted a varying number of seconds and then 
fell off. In seven of our cases this was followed by a 
second rise in pressure. 

The rise in pressure above the basal level usually 
lasted during the clonic phase. Tlie pressure was above 
the basal level (that intragastric pressure prior to the 
induction of shock) for thirty to forty seconds. Wlien 
the second rise in pressure occurred, it followed the 
clonic phase and its average duration was thirteen 
seconds. There was considerable variation in the time 
of the second contraction, the extremes being from 
seven to forty-eight seconds. 

During the recording of the changes in intragastric 
pressure the record from the pneumograph over the 
abdominal muscles showed no sustained changes, al- 
tiiough the twitches were recorded. AVhen the fit was 
over and breathing resumed, the lever attached to the 


pncnmograj)h recorded tlie breathing motions, and 
changes in intragastric pressure were recorded simul- 
taneously with breathing motions. Since the two re- 
cording levers did not move .synchronously during the 
fit, we may assume that the recorded changes in intra- 
gastric pressure were due to contraction of the gastric 
mnsculatnre. This would be due presumably to stim- 
ulation of the vagus nerve during - application of the 
shock. 

It could be argued however, that the recorded pres- 
sure changes in the stomach might be due to contraction 
of the diaphragm although these changes were shown 
not to be synchronous with the movements of other 
striated muscle. Five records were taken of gastric 
pressure changes during petit 'mal seizures. During 
such seizures there arc no convulsive movements of 
striated muscle. In three such recordings, increase of 
pressure in the stomach was shown following induction 
of the shock. In two cases little or no changes in pres- 
sure were observed. These results then give further 
evidence that the gastric musculature itself contracts 
and, that the changes in pressure are due to this con- 
traction. 

Records from striated muscles during electrical shock 
were taken from arm, leg, or abdomen simultaneously 
with the gastric records. A corrugated rubber tube was 
placed on the desired region and connected with a 
rubber tube to a Mavey's tambour for registration on a 
kymograph. It is interesting to note that after shock, a 
tonic stage of variable duration occurs, followed by 
rapid clonic contractions. The initial rate is often be- 
tween 8-14 per second. In former studies, one of 
us® pointed out that this corre.sponds to the rhythmical 
discharge rate of the cerebral corte.x. Later the rate 
slows up and finally contractions occur every second, 
or every two seconds. Tlie meaning of this slowing up 
procc-^ure is not yet clear. Lowenhach and Lyman® 
explained it in their animal experiments, as due to 
cortical fatigue. Further experiments will he necessary 
to clarify this phenomenon. 

The rise in gastric pressure coincides with the tonic 
and rapid rated clonic contractions in the striated 
muscles. During the slowing down of the rate the 
gastric level of pressure decreases and contractions of 
the abdominal walls or diaphragm are transferred to 
the balloon in the stomach. 

CONCLUSION 

Gastric contraction occurs during the initial stage of 
the effect of electric shock on striated muscles. Some- 
times there is a second similar effect following- the 
initial contraction of the stomach. We are apparently 
dealing with the effect of vagal stimulation occurring 
during discliarge in the brain corte.x, following applica- 
tion of electric shock. 


1- Ccrlelti, U. and Bini, L. Boll. Acad. Med. Roma, 136, 1938. 
— Heilbrun, J. and Weil, A. "Pathologic Clianges in the 
Central Kervous System in Experimental Electric Shock” 
Arch. Neurol, and Psych. 47:918, 1942. 

3. Kessler, M. and Gelhorn, E. "Effect of Electrically In- 
duced Convulsions on tlie Vago Insulin and Sympatlietic 
Adrenal System” Proc. Soc. E.rp. Biol, and Med. 46:64, 
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CLINICAL MEDICINE 

AIoutii and Esophagus 

Templeton, F. E., a.nd Moore, P. M.: Cardiospasm 
and the normal csophatfus: a roentgenologic study of 
muscular action. (Proceed. Central Soc. Clin. Research. 
V, 16, p. 7, Nov, 1943.) 

Both normal individuals and patients exhibiting 
cardiospasm were used in tin's roentgenologic study. 
The subject was placed prone or supine so as to elimin- 
ate the effects of gravity on deglutition. 

In the normal subject three types of muscular activ- 
ity were shown by the esophagus. A primary w.ivc, 
whicli.-was part of the act of deglutition, began at the 
pharjTix and travelled down the esophagus. This wave 
forced the bolus along. A secondary wave, not part of 
the act of ssvallowing, began in the region of the aortic 
arch and progressed along the lower half of the esoph- 
agus in a manner similar to the primary wave. Finally, 
tertiar}- waves were noted; these were localized con- 
tractions which were not peristaltic in nature. 

In patients with cardiospasm the primary wave did 
not reach the stomach but tended to fade out in the 
region of the suprasternal notch. The lower esophagus 
showed peculiar segmental contractions which were 
unrelated in nature. These appeared at different levels 
and were insufficient in force to drive the bolus along. 
Tonic contractions were often present and forced the 
barium into the stomach. .Amylnitritc relaxed all mus- 
cular activity. — M. H. F. Friedman. 


Bowel 

Hanno, H. a., and Mersh, M. ‘.Leiomyoma of the 
jejunum: inlcrmitfcnt niclcna of fourteen years’ dura- 
tion, and fatal hemorrhage. (Ann. Siirg., v. 120, p. 198. 
Aug., 1944.) 

Leiomyoma of the small bowel is uncommon and 
occurs with equal frequency in both sexes. The site of 
commonest occurrence is the ileum, next the jejunum, 
while -the duodenum is rarely affected. ^lost of tlic 
leiomyomata appear in the subserosa, fewer in the sub- 
mucosa. The incidence of malignant change is high. 
Ivletastascs of the submucosal variety have not been re- 
ported. The two chief clinical characteristics are in- 
testinal obstruction and enterorrbagia. Roentgenologic 
examination frequently fails to reveal the tumor, per- 
haps chiefly because it occurs subseral and fails to pro- 
duce a silhouette of the barium-filled small bowel. The 
case history is presented of a 53 year old man who for 
14 years had twenty episodes of mejena. The last 


hemorrhage was fatal. It was felt that if a tumor had 
been suspected earlier, the patient might have been 
benefited by surgery. The authors recommend a close 
look-out for tumors of the small intestine. — I. M. 
Theone. 


Hernsto.ne, S. T., and Freund, S. ; The normal 
distribution of the small intestine. (Am. J. Roentgenol., 
V. 52, p. 46, July, 1944.) 

The study was carried out on 55 human cadaiei.n 
Intestinal segments and loops were noted to fall into 
definite pattern groups. However, no one group pre- 
dominated. — N. M. Short. 


Reed, W. C., and Stork, U. F. D. : The retrocecal 
appendix-. (J. Indiana State Med. Assoc.. August. 
1944.) 

In nine per cent of the case^ the human appendix i» 
situated behind the cecnin. Inflammation of the retro- 
cecal appcndi.x presents certain difficulties in arriving 
at the diagnoses. The patient docs not sliow signs of 
being ill carlj- in tlie course ol the disease. .As in tj'pica! 
appendicitis, tlie patient experiences abdominal dis- 
comfort, anore.xia and nausea but the spnptoms do not 
focus on .McBtirney’s area. Temperature may be nor- 
ma! or even below normal. Pain, if present, is not 
colick}' but dull. Gastrointestinal sj’niptoms may be 
absent. Rectal examination yields negative findings. 
Hematuria and pus in the urine are often present. Tlie 
most important symptom is pain referred to the back 
urinary bladder or external genitalia. Tenderness and 
rigidity seldom extend superiorly^ to the costovertebral 
angle but are confined to posterior points. The most 
frequent complication is subphrenic abscess uhleh ma} 
be shown roentgenographically by an elevation of the 
diaphragm. The subphrenic abscess may be accom- 
panied by signs of sepsis. — J. Cox. 

Bowel 

Erb, W. H., and Smith, D. C. : Atresia of the small 
iiitc.dinc. (Ann. Surg., v. 120, p. 66, 1944.) 

Diagnosis of this relatively uncommon condition is 
aided by recognition of persistent vomiting and the ab- 
sence of keratinized epithelium in the miconium of the 
new born babe. Distension may or may not be present. 
The plain roentgenogram of the abdomen shows the 
usual signs of obstruction. Atresia of the small intestine 
is usually easy to differentiate from the two most nearly 
similar conditions, atresia of the esophagus and the 
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rectum. A report of two cases is given. One of these 
represents the second known case to have recovered 
from operative correction of multiple atresia of the 
small bowel. An open side to side iso-peristaltic 
anastoniis was performed. The authors stress the im- 
portance of adequate pre- and post-operative control 
of electrolytic, protein and prothrombin levels.— Wm. 
Snape. 

McCormick, N. A.: Cancer oj the rectum. {Radiol- 
ogy, V. 42, p. 531, 1944.) 

The author expresses optimism in discussing the 
question of cure in cancer of the rectum. He believes 
the disease is particularly amenable to cure. The early 
symptoms and ease with which the site of the growth 
may be approached, the lateness in onset of metastases, 
and the removability of involved lymph nodes make for 
a greater likelihood of cure if radical operation is per- 
formed. The 5-year survival rate is higher than with 
most other forms of malignant growth. In the ex- 
perience of the author and his associates during the past 
eight years, permanent abdominal colostomies folloiving 
abdomino-perineal resections are highly preferred.' The 
patients are able to carry' on useful and unrestricted 
lives and little difficulty is experienced by the patient in 
the management of the colostomy. 

During the eight year period under review, 83 cases 
of cancer of the rectum were treated, representing 5 
per cent of all cancer cases treated. Males predominated 
by about 33 per cent. The age range was 34 to 94 
years, average age being 60 years. , 

The first symptoms usually show'ii were diarrhea (26 
cases), bleeding (19 cases), constipation (nine cases), 
pain (six cases), loss in weight (four cases) tenesmus 
(three cases), cramps (tw'o cases), piles (one case) 
and pruritus (one case). About seven months elapsed 
between onset of the first symptoms and the time a 
physician w'as consulted. Growth mass was palpable in 
90 per cent of the cases. The procedures for digital 
examination of the rectum arc outlined. Sigmoidos- 
copy was found particularly valuable. The palliative 
treatment of choice is roentgen irradiation; radium ir- 
radiation is not considered important. Surgery is the 
only treatment for cure but should be preceded by 
X-ray therapy'. — I. M. Theone. 

Dearing, W. H., Berkmak, J. M., Waugh, J. M., 
AXD Pvc.ii, D, G. : Partial intermittent intestinal ob- 
slrttcfion caused by an enterolith in the ileum. {Proc. 
Stag Meet. Mayo Clinic, v. 19, p. 436, Aug. 23, 1944). 

1 he mechanism of formation of true enteroliths is 
unknown. With the following exceptions, true entero- 
liths arc rare; ingestion of foreign materials, gallstones 
intioduced into the intestines, medicinal concretions, 
appendicial concretions, calculi formed in inlestinai 
direrticula and fecal impactions in the large intestine. 

A case report is presented of a 75-year-old physi- 
cian who for 20 years experienced gaseous indigestion 
after meats. An examination 15 years previous dis- 
closed no abnormalities other than achlorhydria. He 
showed slow but progressive weight loss. Examina- 
tion revealed relatively loud intermittent peristaltic 


sounds preceded by and associated with cramp-like 
abdominal pain. Roentgenographic study revealed an 
enterolith in the ileum which caused partial obstruction 
and marked dilatation of the ileum. Laboratory tests 
were normal. A hard calculus weighing 70 grams was 
found at operation. For 2 feet above the mass, the 
small intestine was markedly hypertrophied and dis- 
tended. The patient's recovery was uneventful. — F. X. 
Chockley’. 


Pancreas 

jMenten, L., and JIiddleton, T. O. : Cystic fibto- 
sis of the pancreas: report of 18 proved cases. (Amcr. 
J. Dis. Child., V. 67, p. 355, 1944). 

Clinically, cystic fibrosis of the pancreas is manifested 
by wasting, vomiting, diarrhea or constipation, bulky' 
fatty intestinal contents, protuberant abdomen, cough 
and terminal pneumonia. 

A report of 18 proved cases was made. Labora- 
tory details \vere too scanty for evaluations. Roent- 
genograms showed enlargement of hilar shadows, de- 
creasing to periphery. Pathologically the pancreas 
showed diffuse fibrosis with reduction in the number 
of acini, the epithelium of which was flattened. The 
liver usually showed fatly infiltration with central nec- 
rosis. The lungs showed gross bronchopneumonia ; 
the usual bacterium found was staphylococcus aureus. 
The etiology, is questionable. — Wm. Snape. i 

Custer, M. D. Jr., and Waugh, J. M. ; Annular 
pancreas ^vith secondary dilatation of the duodenum' 
report of a case, {Proc. Staff Meet. Mayo Clinic, v. 19, 
p. 388, July 26, 1944). 

Only 49 cases of annular pancreas have been re- 
ported in the scientific literature. The ventral anlage 
of the pancreas develops independently and fails to fuse 
with the dorsal anlage. The ventral anlage surrounds 
the descending duodenum and may form a constricting 
band. In some cases there have been no symptoms, 
while in other cases there have been epigastric pain 
and vomiting suggesting duodenal obstruction. 

A 74-year-old farmer complained of irregular and 
episodic dyspepsia during the past 5 years. In the last 
6 months the condition became worse and the patient 
lost from 20 to 25 pounds. Three weeks prior to his 
admission to the Clinic, the patient reported that a 
profound weakness developed followed by a recurfem 
obstructive vomiting on several day-s. An exploratorv 
operation was performed. Findings were a subacute 
ulcer of the stomach and great dilatation of the upper 
gastro-intestinal tract. Further e.xploration disclosed 
an obstructing band of pancreatic tissue completely 
surrounding the descending duodenum. Surgical pro- 
cedure consisted of gastrectomy, removal of the upper 
8 cm. of dilated duodenum and a Balfour-Polya ana- 
stomosis. The patient’s recovery was uneventful. This ' 
IS believed to be the first such case in which gastric re- 
section was performed.— F. X.- Chocklev. 


MeLeod, K. W.: An epidemic of common infectious 
jaundtcc. (/. Pediat, v. 24, p. 454, April, 1944). 
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An ontlirefilv of coininnn infcctinn', janmliro wa'; 
studied in an’insliuitioit for die fcehlc iniiuk-d over a 
Jiqriod of thirteen inomlis I'l om tliis .study and sttidics 
reported in the literature the author notcd'thnt fall and 
winter were peal; niontlns in ilie incidence of the dis- 
ease and that the age group 10 to 24 years appeared 
the ino.st su.sceptihlo. 1 lie inctdialion period is be- 
lieved to he aiioui one montli. The disease is a con- 
tact infection and is probably not conveyed by drojdct 
infeelinn. The duration of the jtuindice varied but a 
prodronial stage of inaiaise preceded the jaundice for a 
period of several days, (ialacto.se tolerance te?t.s .slitnv- 
ed impaired liver uinction even one year after the acute 
stage had passed. No one organism was i.solntcd from 
stools or bile drainage which ermhl ho ilesignatcd tiie 
eiiologic agent. — G. Klenner. 


WiriTi;, 1'. W. ; Methods of diaiiuasis of fuiiiidire. 
{Xcri- Eiu/liiiid J. Mrd„ v. 230, p. .334, TS44 k 
S ince cast's of jaundice n'-ttally are not emergency 
cases, the author advocate.s a brief period of observation 
before treatment. Thi.s N based on tlie belief that the 
nature of the course of jaundice aids the diagnosis. 
Liver function te.st.s shmibl he made. Hejiatocellular 
damage is nsuaily re.sponsihlc fur a short course of 
jaundice with great reduction in liver function. Acute 
severe jaundice with brown stools is nearly always due 
to liepatocellular tlaniage. Acute hepatitis and com- 
plete external biliary obstruction both give the same 
icterus index. Liver .size is nut of much aid in e.-tab- 
lishing diagnosis. Obstructive duct tumor is shown by 
complete absence of bile from stools. Cases of com- 
plete obstructioti due to tumor never improve. The 
spleen i.s not palpable in liver tumors but is in liver 
cirrhosis. Hippuric acid and hromsulfalein te,st.s arc 
of no differential value. Tc.sts for diastase in urine are 
valuable in diaguo.sing anile pancreatitis with jaundice. 
— I. M. Theonc. 


Tni:u.\rEUTics 

IIiiMMECCR, G. : Resorption of iioii in pernicious 
anemia. (IFehrlica Medico Acta, v. 10, p. 23, April, 
1943). 

Jn patients with pernicious anemia the iron content 
of tlie serum was found elevated. This was attributed 
to two principle factors; the increased hemolysis and 
the decreased iron requirements by bone marrou- due to 
impaired maturation of erythrocytes. 

During liver treatment the conditions ^ve^c improved 
with the result that serum iron decreased. Tlie iron 
depots of the body were insufficent to meet the in- 
creased demands for erythrocytic maturation. Conse- 
quently it was necessary to give iron supplements. The 
intestinal absorption of iron by the patients was found 
to be less than in normal people, presumably because 
of atrophy of the intestinal mucosa. — D. A. (( ocker. 


Giil a M.: Ulcerative colitis, clinical c.vpenntents 
nth pig’s intestine.. {Lancet, v. 246, p. 536, 1944). ^ 

A severe and chronic case of idiopathic ulcerative 
jlitis was restored to health when taking uncooked 


pig s Miial! iiite-.tinc by mouth without any other form 
01 ireatmenl. When the treatment wa, stopped a 
relapse followed wiiicli was overcome by further ireat- 
inenl. Three of .5 other cases observed over short pe- 
riod.s seem to luive derived benefit from tlic treatment. 
— -liiological .‘\hsiract. 


Howkl 

Jvosi.xifL.iTT, M, S. ; Blood in the stools of infants 
and children. ( Xort Invest Med., \. 43, P. 78, 1944.) 

Idood m the stools of iiifaius may appear for aiiv 
one of several reason- ; hut the coimnonesl cause for 
the small amoiinl.s of bright red blood i.s rectal bleed- 
ing from ail oral fissure. IJiood from the intestine 
ari-es most frequcnih- from intussusception and from 
Meckel's divcrticuhim. Chronic obslniction usually 
doe.s not cau-e much bleeding and the blood in stools 
ill of .strangulated hernia is .small in amoinit 

Blood in the stool has been encountered in ca.'cs of 
regional enteritis, niccrative colitis, ami polyps of tiic 
colon. 

Histories of cases encountered by the author are 
presented to illustrate the various causes for bloody 
stool, and the treatments that were attempted for each 
arc given. — G. Klctmcr. 


Livs:r a.nt) Gael BLAnunR 

Fischer, II., Pleimxger, H., axd Weissbartu, O. 
The contposition of bilirubin and bilirubinoid dyes. 
(llappe-Sevler’s Zeitschr. Phvsiol. Client., V. 268, 
P. 197, 1941.) 

To obtain information concerning the structure of 
the uiisaturated side chains of ring I and IV of bili- 
rubin. 0.3 grams of bilirubin dimethyl ester was fused 
with 8-10 grams of resorcinol, and vinylneo.vanthobili- 
nibinic acid c.ster, m. 186 degrees, obtained. Since this 
compound was derived from the first hall of the bil - 
riibin molecule, the structure of that half of the mole- 
cule was proved. Bilirubin was esterified with diazo- 
mctbanc and nioiiomethoxy and diniethox} ihiliruhinic 
dimetli}-! ester isolated. However, the hydro.xy groups 
iiiav not have been present in hilimbin originally. Sim- 
ilar compouncls ivere formed by the action of diazo- 
methanc or incsobiiimbin and koprobilirubin. The 
azo dye JiydrocbJorides of methoxyneoxanthobili- 
rubiiiic’ acid'nietiiyl ester and of the iso compound 
uerc prepared and from their properties it was con- 
cluded that the constitution of bilirubin mat- be im- 
syniinetrical. A "nitrite compound , shown to be 
methyh-invlmalcainide. was prepared from bilirubin 
and biliverdin in 1.5 per cent yield, and from vinylne- 
o.xanthobilirubinic acid in 6.6 per cent yield. From the 
above results, it was concluded that the formula for 
bilirubin can not contain a hydrofuran ring. It was 
concluded that 2 vinyl groups were present in bilirubin 
and biliverdin. Methods of preparation and the prop- 
erties of many compounds which are considered in 
reference to the structure of bilirubin are given. — 
A. B. iMcCoord.— Courtesy Biological Abstracts. 
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Esophagus 

Woodward, F. D. : Carcinoma of the oesophagus. 
{South Med. J., T\ 36, P. 590, Aug. 1943). 

The pertinent facts relative to carcinoma of the esp- 
phagus are pointed out. i\Iost of them occur in men 
in the 4lh and 5th decades. It is four or five times 
more frequent in men than in women, and occurs most 
frequently in the lower third in men and in the upper 
third in women. The majority are 'squamous cell in 
origin. When adenocarcinoma occurs, it is found in 
the lower and upper jiortions since these are the gland- 
bearing portions. A not infrequent complication is 
tracheobronchial fistula. jMctastases occur in 25-50%. 

A fairly early sign is dysphagia. When persistent, it 
must be regarded with suspicion. Bleeding may be 
present early if there is ulceration. Pain is usually 
substernal. but ma\' be in the back. The diagnosis is ^ 
made in the majoriqv of cases b}' X-raj-s. Esophagos- 
copy is also of atiIuc, especially for obtaining specimens 
for biopsy. Radiotherapy and implantation of radium 
or radon have not been of much value as a means of 
therapy. Surgical removal and reconstruction of the 
esophagus offer most hope in these cases. 

H, N. "Metzger. 


SURGERY 

Chiles, G. C. anti Lenhardt, H. F. : Autoplastic 
sutures in repair of inguinal hernia. (United States 
Xaval Med. Bull., v. 43.' p. S3, July, 1944). 

The operative technic for repair of inguinal hernia 
by means of autoplastic sutures is described. Fascial 
sutures are resistant to infection and are neither ab- 
sorbed nor easily torn. The various layers of the ab- 
domen must be carefully separated and properly iden- 
tified so as to facilitate the operative procedure. The 
stress is distributed over the whole fascial suture strip 
rather than the terminal end alone. The type of re- 
pair to be used is best detennined by the pathologic 
condition encountered. — F. X. Chocklej’. 


AVii’ERt, T. B. and Miller. J. M. : Surgical aspects 
of pancreatic fistula. (Ann. Surg., v. 120, p. 52, 1944). 

Three patients with pancreatic fistulas were studied. 
The importance of dehydration, electrolytic imbalance 
(particularly base depletion) and anemia was demon- 
strated by the spontaneous closure of the fistula in two 
cases, when these factors were controlled. Atropine, 
ephedrine and epinephrine were found to diminish the 
volume of secretion. An ingenious devise for protect- 
ing the skin against irritation was provided and is de- 
scribed. The third case required surgical interference 
after a trial of conservative methods. — AA'm. Snape. 


EXPERIMENTAL MEDICINE 

Secretion- 

B.vekin, B. P., and IGvmarov, S. A. : The effect of 
secretin on the concentration of pepsin in gastric juice. 
(Tex'. Canadienne Biol, v. 3, p. 344, July, 1944). 

Iff 1940 Pratt in England announced that secretin 
stimulated the secretion of pepsin by the gastric glands. 
In this paper Babkdn and Kamarov demonstrate that 
the pepsigogue effect of the secretin was due to some 


substance extracted from intestinal musoca other than 
the one which stimulates the pancreas. E'sing various 
preparations of secretin they found no correlation be- 
tween the jiotency to stimulate pancreatic secretion and 
potency to stimulate pepsin secretion. Crystalline sec- 
retin was found to be devoid of pepsigogue effect. Altho 
these workers separated the pancreatic principle from 
the pepsigogue principle, they have not yet been able 
to isolate the latter. — iM. H. F. Friedman. 


CiCARDo, V. 11. : Potas.xiimi release through excited 
mucosa. (Rev. Soc. Argentina Biol., v. 19, p. 271, 
1943). 

Excitation of the gastric mucosa in the dog by his- 
tamine or vagus nerve stimulation produces a notice- 
able decrease in its potassium concentration, as high as 
thirt}- per cent. The decrease is somewhat less during 
the digestion period, probably because of the restitution 
of the liberated potassium by ions coming from the 
food. Excitation of the dog's nasal mucosa by intra- 
venous administration of pilocarpin also induces a fif- 
teen per cent loss of its potassium concentration. iMu- 
cous inembranes having higher potassium concentra- 
tion before excitation takes place, show greater diminu- 
tion. Elimination of potassium is believed to be due 
to the splitting of an organic potassium compound by 
tlic chemical substances injected, or set free by nerve 
stimulation ; this would determine the formation of 
potassium ions, which, it is assumed, are given off to 
the exterior. The mobilization of potassium ions could 
be considered as the activity index of the mucosae, and 
as the causative agent of the secretion. — Courtesy Bio- 
logical Abstracts. 


Motility 

Golden, R. F., and jMann, F. C. ; The effects of 
drugs used in anesthesiology on the tone and motility 
of the small intestine: an experimental study. (Ancthe- 
siology, v. 4, p. 577, 1943). 

Using trained chronic dogs with fistulas of the in- 
testine as well as intestinal loops. Golden and jMann 
studied the effects of a large number of anesthetics on 
the motor activities of the intestine. With the excep- 
tion of spinal anesthetics, all had either no effect or a 
depressant effect on the tone and motility; none had 
excitatory effects. Spinal anesthetics increased intes- 
tinal motor activity but only as long as the anesthesia 
was maintained. In the case of sodium pentothol given 
by vein, the rate of administration was an important 
factor in the amount of depression of intestinal activity 
it produced. iMorphine had a two-fold effect. At firs'll 
it produced a transitory increase in intestinal activity. 
This was later followed by a state of depression which 
was more extensive than that produced by any other of 
the anesthetic agents studied. In general the depth of 
anesthesia was more significant than the length of anes- 
thesia in producing a condition of decreased intestinal 
motility. — M, H. F. Friedman. 


Henschel, A.. Taylor, H. L., and Iveys, A. : The 
gastric emptying time of man at high and normal cn- 
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Ph ^ ioL , V. 141, p. 

Examinations of gastric emptying time were carried 
out on pcventeen men, ages 18 to 28 years, who were 
kept at rest. None showed gastro-iniestinal symptoms. 
The te,st meal was a niixftirc of oatmeal, sugar and 
barium. T ests were carried out will) the nten in an 
environmenmj temperature of 77°F, then 120“E and 
then again // J*. The humidity was SO per rent sat- 
uration and kept the same thruout the cx]icriment. 
In sixteen of the subjects gastric emptying was faster 
at the higher temperature, the cmplving lime in 12 be- 
ing decreased by 30 per cent. In' an additional 100 
nien at hard work at 120°F, there were no signs of 
cither lowered appetite or decreased gastric activitv.-— 
M. II. F. Friedman. 


Hadarv, G., SoJt-MKR, H. H., .\xi) Grakci;, J.: The 
rehiionship oci-veen curd tension and tjastric emptying 
time oj milk in children. (J. Dairx Sci., v. 26, n. 259, 
1943). ■ ’ i > 

Seven normal cliildrcn were fed various types of 
milks (fresh milk, evaporated milk, or chocolate iiomo- 
genir-cd milk) and their stomach evacuation time fol- 
lowed by roentgenograms. No correlation was found 
between the curd tension and the stomach emptying 
time. Contrary to some claims, the homogenized milk 
did not leave the stomach sooner than the frc.sh milk. — 
N. jr. Short. 


Fr.TTKR, D. : The effect oj electric shock therapy on 
gastric contraction and gastric secretion. (Federation 
Proceed,, v. 3, p. 9, March, 1944). 

Fifteen psychotic patients were .studied during the 
process of receiving electric shock therapy. Intragas- 
tric pressures were recorded by the balloon method 
while abdominal muscle contractions were recorded by 
fneans of a pneumograph. Immediately following pas- 
sage of the electric current thru the head there occur- 
red a rise in intragastric pressure of 30 to 40 seconds 
duration. Usually a second rise of pressure followed 
the first, lasting 7 to 48 seconds. 

In nine out of fourteen patients there occurred a 
rise in both free add concentration (average 0 to 25 
units) and total acid concentration (average 5 to 40 
units) following induction of a grand mal attack by 
the electric shock. In five other patients there was no 
significant change in gastric acidit)'. Tlie author con- 
cludes that the increased gastric motor activity and 
secretion were due to activation of the vagus nerve as 
a result of the therapy. — E. R. Feaver. 

Patterson, T. L., ano Sandweiss, D. 
tension pressure of urine in the bladder as it influences 
human gastric motility. (Federation Fiocecd., v. 3, p. 
36, March, 1944). 

The subject of this study was a young woman with 
a permanent gastric fistula. 1 he motilty of the fasting 
stomach was recorded by the balloon method. W'hcn 
the subject retained her urine to the e.xtent wliere blad- 
der distension aroused tbc desire to micturate there 


occurred definite alterations in the pattern of gastric 
hunger contractions. These became less regular and 
showed fluctuations in tone. As the bladder distension 
increased the e.xtent of gastric inhiiiition increased, 
r lually when bladder distension reached the point where 
pain was e.xpcricnccd the inliibition of gastric motility 
became complete, hollowing evacuation of the bladder 
the ^stric contractions resumed tlicir normal cliaraclcr 
within a few minutes. — ^li. R, I'eaver. 


PlIAUMACOI.OCY 

Il_A7.n,TON, L._W., AND Tai.iiert, K. D. : further 
studies on cathartic action in mice: senna, alvc, cascara, 
bile sail. (J. rimer. Pharmaccut. Assoc., Scientific Edit., 
V. 33, p, 170, June, 1944). ' 

Tlic clioleretic activity and the cathartic activity of 
bile .salts arc not rclateti. There is no correlation be- 
tween the surface activity of a drug and its ability to 
produce catharsis. — M. H. F. Friedman. 


Coi.i.ir.u, 11. B., AND Mack, G. 1L: I'ilanthi B and 
phcnoltiiavinc anemia in dons. (Canadian J. Research, 
Sec. E, v. 22, p. 1, Feb., 1944). 

PlienothinEine has been u.'ed as an anthelmintic in 
man hut sometimes there appears an acute haemolytic 
anemia. Since cxperinieiita! indole anemia in dogs has 
been found to be intensified by vitamin B deficiency, 
the present authors investigated the relationship be- 
tween the B complex and phenothiazinc anemia. 

In phenothiazinc anemia the hemoglobin, red cell 
count and hematocrit all decrease in parallel fashion. 
Fragility precedes and accompanies the anemia. In 
tlogs on a vitamin B deficient diet the fragility was not 
afTcctcd. Rcticulocytosis was stimulated by adequate 
amounts of the B complex and inhibited by a deficiency. 
Probably the B conipIe.x has no direct relation to the 
rate of red cell destruction but it does maintain rapid 
erythrocyte regeneration. The authors therefore rec- 
ommended that large doses of the vitamin B complex 
should be administered in dnig anemias.— F. E. St 
George. 


Pick, E. P., Brooks, G. ^Y., and Unn.a, K.; In- 
hibitorv effect of sulfonamides on the action of mcofme 
in the isolated intestine. (/. Pharmocol. E.vper. Therap., 
v. 81, p. 133, 1944). 

Using the isolated intestine of guinea pigs and rab- 
bits, the authors found that the effects of nicotine were 
inhibited by sulfonamides. Sulfathiazole, sulfamerazine 
and sulfanilamide were found move effective in their 
inbibiiory action than sulfadiazine. The inhibitory ef- 
fect of sulfonamides upon the action of nicotine was not 
antagonized by para-amino-benzoic acid. The sutfona- 
inides did not influence the action on tlie isolated in- 
testine of barium chloride, adrenaline, acetylchohue, 
prostigmine or histamine. The sulfonamides did not 
prevent nicotine intoxication in frogs or antagonize the 
nicotine action on the striated muscle of the frog.A^ 
D. Wocker. 
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Physiology 

Carlson, A. J.: The physiology of aging. {North- 
xocst Med., V. 42, P. 6 and P. 46, 1943.) 

Professor Carlson discusses the known processes of 
aging and points out tliat not all organs in the individ- 
ual age in the same manner or at the same rate. In 
dealing with the digestive system he observes that 
while gall-stones become more common with increasing 
age, the function of the gall-bladder, if not diseased, 
remains relatively unimpaired. With increasing age 
the liver becomes more susceptible to various forms of 
injury. The secretion of pancreatic juice is not de- 
creased. With advancing age the incidence of achlor- 
hydria is increased (from about 5 per cent at age 20 
to about 35 per cent at age (60) but the ability to secrete 
pepsin is not reduced. — F. X. Chockley. 


METABOLISM AND NUTRITION 

Coleman, J. V. : Depression masked as malnuirition. 
(Psychiat. Quant., v. IS, p. 233, 1944). 

There is a group of cases with depressive personali- 
ties in which rapid loss of weight, simulating an or- 
ganic wasting disease, occupies the foreground of clini- 
cal interest. Psychological mechanisms of the weight 
loss are given. — Courtes}' Psycliosomatic Medicine. 


Le\^rton, R. M., and Brinkley, E. S. : The cop- 
per metaholism and requirements of young xvomen. 
(/. Nutrit., V. 27, p. 43, Jan., 1944). 

A long-time study was performed on four young 
women on an adequate diet. Controls consisted of 95 
studies, each of one week’s duration, on 65 women 
maintained on their own self-chosen diet. The average 
daily intake of copper of the women on the self-chosen 
diet was 2.65 milligrams and average daily intake and 
retention were 2.14 and 0.23 milligrams respectively. 
As the copper intake increased, a larger proportion of 
each increase was retained. Evidence was obtained 
that the body does not excrete copper but that it is 
handled by the intestinal tract in a manner similar to 
iron. — ^I. M. Theone. 


McCance, R. A., AND WiDDOwsoN, E. M. : Seasonal 
and annual changes in the calcium metabolism in man. 
(J. Physiol., V. 102, p. 42, June, 1943). 

In three out of six people studied, the authors found 
large seasonal variations in calcium absorption. Most 
calcium was absorbed in July and August, least in Feb- 
ruary and i larch. These changes were accompanied 
by corresponding changes in the urinary excretion of 
calcium. Administration of vitamin D was without in- 
fluence on the calcium absorption during the period of 
least absorption. The absorption and excretion of 
magnesium showed no fluctuations with season. — M. H. 
F. Friedman. 


Aeifl, I., Rlkers, P. E., Pack, G. T. jXND Riio.vds, 
C. P.; Metabolic .<!tudics in patients with cancer of the 
gastro-.nlcstinal tract. X. Hypoprotcincmia and anemia 
in patients with ga.'itric cancer. (Ann. Sura. V IIS 
P. 366, Sept. 1943.) j • lo. 


This work is based on the theory that the emaciation 
in gastric cancer could be due to impaired protein syn- 
thesis, which depends on the available amount of pro- 
tein and its metabolism. If impaired, hypoproteinemia 
and anemia (disturbed hemoglobin synthesis) would 
result. 

In comparison with 25 normal adults, 9/ patients 
with gastric cancer showed hypoproteinemia (59%), 
and anemia (73%);, 79% of the patients had an in- 
adequate diet. The normal adults had no hypopro- 
teinemia and only 4% had anemia. 

Of the 97 patients, 20 were on an adequate diet 
(tvith 60% hypoproteinemia and 85% anemia) and 
the remaining 77 were on an inadequate diet (with 
61% and 68% respectively). Dietary deficiency then 
could be eliminated as a cause. 

Factors of age, economic status, and dietary back- 
ground were eliminated by using 23 patients with non- 
neoplastic gastric disorders, and 21 with oral leukopla- 
kia who had similar backgrounds. Thirty-five per cent 
of the first group and none of the second group had 
h)'poproteinemia ; 22% of the first group and 7% of 
the second group had anemia. Thus these factors were 
not responsible for the variation from normal. Con- 
tinual blood loss could cause these two conditions. But 
of the 39 with chronic blood loss, 59% had hypopro- 
teinemia and 72% w'ere anemic, while 47 without 
chronic blood loss showed 67% and 74% respectively. 

To determine if the presence of the tumor was a 
factor, studies were made on 12 patients who had had 
resections for gastric cancer. None w'cre hypopro- 
teinemic, though 25% were still anemic. 

The cause of the anemia is not known ; bleeding can 
not be responsible; and long continued administration 
of large amounts of ferrous salts or liver concentrates 
CIO not significantly alter the blood picture. BuL.as.it 
co-exists with the hypoproteinemia, it may also be due 
to impaired protein metabolism. — Ivan F. Bennett. 


Birger, E. S. : Daily vitamin C requirement in 
young children. {Pediatriia, 1, p. 14, 1943). 

Thirty-five children one year old and less were 
tested. Blood saturation tvith ascorbic acid was 
achieved by giving 35 milligrams of vitamin C a day in 
addition to that contained in the regular infant diet 
(3.5-6.5 milligrams per kilogram of weight). — Biologi- 
cal Abstracts. 


v^^uASTEL^ J. ri, : nnzyuics ana ihcir mode oj octio^ 
(JVallerstein Lab. Communic. (5:182, 1943.) 

A review was presented of the nature of enzym( 
and their actions. A general feature of the reversib 
enzymic action was its restriction to a particular tyj 
of molecular structure in the substrate. The kinetic 
of enzymic change were briefly presented. Initial 
the enzyme combined with the substrate to form a 
nitermediate compound. A similar action was note 
m which substances possessing attachment groupini 
related to those of the substrate combined reversibl 
with the enzyme and inhibited the specific action ( 
the enzyme on the substrate. The role of prosthet 
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group!, coiibibting of organic nictal complcxch and of 
coenzj'ines acting as catal 3 -sts to the enzymic reaction 
was described, and the kinetics of cell metabolism 
were illustrated b)’ the known enzymic relations cxist- 
itig in alcoholic fermentation.— Courtesy Biological 
Abstracts, 


miscellaneous 

iMAciiLE, W., licYKoni. 1C E., Axn Witheruf, S.: 
T/ic ftUc of mcdtylrclluloxc in (he Inimau digestive (rad. 
(]. Biol. Client., V. 153, p. 551, 1944). 

Either five or ten grams of mcthylccllulose were iii' 
gested by three human subjects. In ten e.xpcrimcnts 
from 56.6 to 90.8 per cent of the methylcetiuiose taken 
was recovered from the feces. As the dietary rough- 
age increased the amount of nnaltcretl mcthylccllulose 
lecovered in the fcccs deci eased but the tinrecovercd 
portion was made up in approximately erjiiivalcnt 
amounts of methoxyl groups. The excretion of meth- 
anol or formic acid by the kidney was not increased. — 
(4. Klenncr, 


KoRTUEM, C. M.; Saliva glucose: A quantitative 
inctUod for its determination in young children. {Tceh. 
Bull. Registry Med. Tech., v. 5. p. 70, July, 1944). 

The technique presented rvas employed on the .saliva 
1 of 31 healthy infants from 15 to 40 month,s in age. In 
principle it is a modfication oi the micro method for 
quantitative determination of blood sugar of Folin and 
Folin and Malniios. 0.3 per cent sodium c.vanide is 
added to the precipitating solution to clear and stabilize 
the supernatant fluid. 

Results showed that, after ingestion of dextrose, the 
curve in 30 healthy infants rose from the fasting level 
of 10.6 mg to 51.8 mg of glucose per 100 cc, saliva at 
the end of 60 minutes, and 15 minutes Inter, fell to 21.3 
mg per cent. — R. L. Burdick, 


Gaudry, R, : Simplified spectaphotometric method 
for the determination of the concentration of alcohol in 
(he blood (Rev. Canadienne Biol., v. 3, p. 328, Juh', 
1944). 

Measurement of the increase in color of chromium 
sulfate resulting from reduction of potassium dichro- 
mate by alcohol is made by means of a spectrophoto- 
meter. No standard solutions are required in the pro- 
cedure. The degree of accuracy is well within clinical 
and medico-legal requirements. Determinations are 
made on 2 cc. samples of oxalated blood. — M. H. F. 
Friedman. 


Fanciier, O. E., Calandra, J. C, and Fo^ick, 
L. -L. : The effect of vitamins on acid formation in 
.saliva. (/. Dental -Res., v. 23, p, 23, Feb., 1944). 

Following up reports that certain vitamins influeticc 
the activity of caries, the authors determined the in- 
fluence of vitamins on acid formation in .saliva. Saliva 


VOLOMC \l 
NllMUFR 12 

was gathered by chewing paraffin and divided into por* 
tions, one portion of which served as a control. The 
control of fresh saliva rvas tested for calcium, incubated 
with the other portions and after incubation, was 
again tested for calcium. To the other portions were 
added glucose, powdered Imnian tooth enamel and the 
test material. These samples were incubated for 4 
hours with constant agitation. 

1 he results showed that only vitamin K caused com- 
plete inliihition of acid formation in a 1.3 mg per 
100 cc. concentration. There was some evidence that 
nicotinic acid, thiamin, “Ccroplnd” and cholesterol may 
stimulate acid formation slightly. 

These experiments were done on healthy, though 
carie.s-active, dental students who had an adequate diet. 
Therefore, it may be as.sumed that tlie vitainin.s were 
present in their saliva in optimum amounts and no at- 
tempt was made to remove these vitamins — R. I.. 
Burdick. 


Rose, J. A.; Eating inhibitions in children tn rela- 
tion to anore.ria nervosa. (Psyclwsom. Med., v. 5, p 
117, 1943). 

Since suppression, or control of eating is the most 
impressive characteristic of anorexia nerv'osa, a study 
•was made of cases in order to determine the general 
dynamics of the disorder. The study was enlarged to 
include anorexia of the very young since many authors 
place the onset of the disorder in the early years of 
life. Cases were selected from 10 years of child guid- 
ance clinic records, a college mental hygiene service, 
and a hospital teaching service. The special form of 
anorexia called anorexia nervosa, and seen as an entity 
when specific oral impregnation fears are found, is yet 
only a part of a large group of related anorexias. The 
fundamental problem of a psychological anorexia may 
be the same from birth; that is, that taking food either 
actually' or symibolically means giving up the old and 
taking on new forms of psychobiological integration 
The parental relationship plays a dominant role and, for 
this reason, early cases are best handled in a child 
guidance clinic where parents can be seen along with 
the child. Cases of anorexia in children who have par- 
ents scent to fall into 3 general categories. In the 1st 
group are frank or poorly concealed rejections. Tlie 
children show many of the same difficulties that insti- 
tutional children show. Another large group of cases 
is characterized by a close connection between the par- 
ent and child but where parental fear of mild degree is 
manifested to the child, either as forceful aggression or 
doubt. As might be expected the most severe difficul- 
ties involving feeding occur in children whose parents 
are deeply' neurotic themselves. After adolescence, the 
majority of cases of severe anorexia occur in females 
If the central core of the problem is resistance and fear 
of change, then the treatment experience should support 
the impetus to change in the present and allow the 
individual to overcome his present resistance; it is be- 
lieved that it is impossible to make up to a patient 
therapeutically what the parent was unable to give. 
Courtesy Biological Abstracts. 
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Vitamin A 19, 97, 109, 147, 190, 224. 261 

Vitamin A ileficicuc' - - ~93 

Vitamin B — — _ — 

eomplcx - - - 

Vitamin C - _ _ — — 

Vitamin D - 109, 147, 190. 261, 

Vitamin E _ __ 

3’'ilamin formulas 
Vitamin K _ 

Vitamin loss 
Vitamins 

m vvlicat 
Vomiting 
Sickness 


144 

55 

63 

292, 326 
131 239 
224, 412 
54 
344 
292, 326 ’ 
54 i 
140 
304 
17 

29 ‘179 
' 93 
23a 
.. 30 


War nutrition 
War time diet 
Widal reaction 


83 

100 


Zinc 


34 




